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Sign of the In a recent number of an English elec 
Times. trical journal, among eighteen notes 


on one page, eleven concerned electrical matters in 
America, and on the next page the proportion was nearly 
as great. Inanother English journal we noticed that over 
half the editorial space, consisting of a number of pages, 
was devoted to American matters. It cannot fail to be 
gratifying to Americans to see that the importance of the 
work done here is being recognized abroad. 


The Western Electric One of the most interesting as well as 
Company atthe one of the most elaborate of the elec- 
World's Pair’ trical exhibits at the World's Fair is 

that of the Western Electric Company, so completely illus- 
trated and described in this issue. This company has 
not only made a very admirable collection of the various 
pieces of apparatus which it manufactures, but it has 
arranged a display so varied and tasteful that it attracts 
both those who are dir ctly mterested in this line and the 
general visitur as well. From an educational standpoint it 
ranks among the most important of the exhibits and should 
not fail to be of great value in that respect, This is a 
feature which some of the exhibitors have taken care to 
develop, with the most encouraging results. The Western 
Electric Company has not only a most attractive exhibit, 
but its representatives have made every effort to gratify 
public curiosity by explaining all its details, and have given 
the representatives of the press all the assistance in their 
power, a policy considerably at variance with that of 
many of its rival exhibitors, That such a course tends to 
bring its display into greater prominence and thus to 
familiarze the public with its character, is indisputalbe. 


Cooking by THE great advances recently made in 

Electricity. electrical cooking utensils and the 
long-deferred commercial basis upon which this brauch of 
electrical industry seems at last to be placed, point toa 
very general advance in this direction in the near future, 
if the claims in regard to cost are confirmed, and of this 
there seems to be little doubt. One of the effects of the 
new method will undoubtedly be an advance in the art of 
cookery itself, not only owing to the great facility in which 
the heat may be applied to exactly accomplish any desired 
effect, but also through the discomfort in the manual practice 
of the art being almost entirely obviated. In roasting or 
baking, for example, the heat may be controlled to a nicety 
and equally applied from all sides of the oven, and the ex- 
terior of the apparatus kept so cool as not to appreciably 
raise the temperature of the surrounding air. Owimg to this 
ability to control the temperature of cooking, the exact 
time and temperature required for a given dish to be done 
so as to bring out perfectly the best flavor will become 
known, and as a consequence ordinary cooking will be 
reduced to a simple mechanical operation, and an 
ignorant servant who can merely read a thermometer 
may be able to produce results almost equal to those of a 
chef. Owing, however, to the entire lack of discomfort 
and uncleanliness the art of Brillat Savarin may come gen- 
erally to be accepted as a fine art, and its practice, at 
least as fur as the cooking itself is concerned, re- 
garded in the lightof an accomplishment worthy to 
be exercised only by those who can _ appreciate 
its refinements. Indeed, with apparatus admitting 
of the most  serupulous cleanliness, and with an 
entire absence of exterior heat, the modern kitchen is 
likely to become one of the attractive departments of a 
house, and have lavished upon it artistic decorations in 
keeping with the character of those which can be easily 
given t» the utensils themselves. The electric light has 
shown what can be accomplished through it in interior 
decoration, and electric cooking admits of similar im- 
provements in that dark spot in the household, the present 
kitchen, with its uninviting interior, unsavory odors and 
distressing heat. 


A New Form In the Digest of the two preceding 
of Dynamo. issues are contained abstracts of a 


recent important paper read by Mr. W. B. Sayers before 
the English Institute of Electrical Engineers and of the dis- 
cussion of the same. The paper has excited the liveliest 
interest in England and is generaliy considered to have 
opened up a new field in continous current dynamo de- 
sign. The description in the Digest gives very clearly 
the theory of the new winding, which is so simple 
that it seems extraordinary it had not been discovered 
long before this, and it appears, indeed, that au American 
electrician, Mr. Eickemeyer, has employed a somewhat 
similar device to get rid of sparking. The principle is 
biiefly as follows: Instead of leading the armature coil 
connections to the commutator directly, as usual, they are 
instead connected with one end of a supplementary coil 
which is under or near one of the pole projections when 
the armature coils between which it is connected are at 
their neutral position; the other end of the coilis led back 
to the commutator segment to which’ otheiwise the aima- 
coil would have been directly connected. The supple- 
mentary coil is thus in an active part of the tield and 
generates the E, M. F. to reverse the current. therefore ob- 
viating sparking, which is otherwise done in the usual dy- 
namo by advancing the lead of the brush so that the 
necessary K. M. F. is created in the coil itself that is being 
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commutated. Two important results of the principle are 
that theair space may be reducedto a minimum and the 
fields excited by the armature itself, using no field coils. 
In ordinary dynamos the air gap cannot be reduced be- 
low acertain am>iat without causing sparking; but by 

means of the supplementary coil, which may be adjusted to 
any E. M. F. to control sparking, there is no limit to the 
smallness of the gap except a mechanical one, and it can 
be made very small with armatures having the wires in 
grooves or in passages in the body of the armature, as in 
the Wenstrom and Brown types. As the greater number 
of ampére turns on the field of a dynamo is required to 
force the lines of force through the air gap, amounting to 
90 per cent. or more in an ordinary 100 light machine, the 
saving in this respect is at once evident. As sparking in all 

cases can be prevented, the fields of dynamos or motors 

may be excited by the armature magnetic induction 

itself, by giving the brushes of the former u backward and 

those of the latter a forward lead, thus dispensing with 
field coils. This seems, however, to apply only to series 
wound machines or to the series coil of compound wound 

machines, but it cannot yet be said positively if this is the 

case. Altogether, the paper of Mr. Sayers is one of the 

most fruitful of late years; and although all of its promise, 

may not be fulfilled, the probabilities are that continuous 

current dynamo and motor design at least will be largely 

modified by it. 





Education of AN ever-recurring topic is that of the 

Engineers, education of engineers, and the di- 
vergence of views on the subject is not only great, but the 
differences seem to be irreconcilable. A few years ago the 
administrative head of a celebrated engineering school in a 
commencement address took the ground that the prime 
object of a professional school should be to train the in- 
tellect and store the mmmd with technical philosophy and 
principles, and thus, he claimed, develop and broaden the 
higher faculties, elevate the personality and make the 
graduate a leader among men. It was maintained that too 
great devotion to detail and manual training had an oppo- 
site effect, and that the first years of professional life would 
supply the practical experience and details incident to the 
line of work taken up in a_ greatly more effective 
manner than the necessarily superficial methods of 
the laboratory and school workshop,the amateur char- 
acter and great range of which bear littie relation to 
the earnest and special work of a professional career. On 
the other hand there are engineering schools that lay the 
greatest stress on the laboratory and workshop: that main- 
tain that all of the manual operations within the cogni- 
zance of a profession, even the menial ones, should be taught 
and that higher theories are only useful in proportion to 
their direct practical bearing. Between there extreme 
views there are all gradations, including the ‘happy 
mean,” which, like most compromises, is likely to be more 
unsatisfactory than either of the extremes which at least 
have the merit of being based upon positive convictions, 
Everything, of course, depends upon the point of view, 
upon the conception of the object to be attained and of the 
method to be pursued, which again depend largely upon 
the personal experience and mental characteristics of the 
exponent of asystem. On the one hand the representative 
isan Ericsson who, when asked to be present at the trial 
trip of the Monitor, replied that Napoleon did not attend 
company drill; on the other hand is a Stephenson 
whose study isthe workshop. As in every case in which 
difference of opinion is developed among able men, both 
views are doubtless right from the standp>int assumed 
and the view to be adopted in any case should be 
decided from the circumstances of that case rather than 
from reference to a set of arbitrary rules which per- 
haps do not apply exactly to any specific case, and 
may widely depart from the one under consideration. 
For the ambitious with the courage to endure the struggles 
of the first years, or with the means or influence to ease 
the way to preferment, and with also the ability and 
character necessary for the honors aspired to, the first 
method appears to be the best, while in any case the 
superior mental tone imparted by it is likely to compensate 
to a greater or leas extent for practical shortcomings. For 
the averaze person, however, and for those who wish to 
develop their earning capacity at once or who desire 
numerous, though, in the final effect, uncertain opportuni- 
ties, the second method appears to possess advantages, al- 
though it should be borne in mind too good a preparation 
for minor positions may tend to lessen striving for 
the higher and more difficult ones. In either case, 
the superior character wil) gravitate to the top and ability 
will assert itself over the limitations of the system. A con- 
clusion that seems to be inevitable is that the system is the 
best that allows the greatest latitude, and that elective 
courses in engineering schuols are no Jess valuable than 
they have proved to be in general scientific and other 
courses, A rigid system must either adjust itself to the 
average, and thus place a premium on mediocrity, or only 
prove of benefit to those whose circumstances or mental 
characteristics come within its pale. ‘vhe young man who 
feels that his forte is constructive engineering should not 
be compelled to waste his time on laboratory minutiz, nor 
the prospective laboratory expert required to lay down the 
plans of a street railway installatiun. In this period of 
professional specialization a professional school that does 
not specialize its course is not in sympathy with the spirit 
of the age. 
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Some More Notes on that Badge, and Inferentially 
on People Who Live in Glass Houses, 





BY W. J. HAMMER, 


In The Electrical World, under the date of June 10, 
1893, appears an article entitled, “Some Notes on that 
Badge and Incidentally on the Origin of Electricity,” by 
Mr. Park Benjamin. 

As I have the honor of being not only a member of 
the Committee on Badge and Certificate, but the de- 
signer of the official badge which was adopted by the 
American Institute of Electrical Engineers, it will per- 
haps not be out of place for me to reply to Mr. Ben- 
jamin’s communication. 

In the first place, in no communication issued by the 
committee has it been stated that the outline of the 
badge was that of Franklin’s kite. The postal cards 
which were sent to the members and to the press stated 
that the badge embodied certain characteristics, among 
others Franklin’s kite. It was not stated that it was an 
exact reproduction of Franklin’s kite, and it is even 
doubtful whether Franklin’s kite, as suggested by Mr. 
Benjamin, was square. I believe silk handkerchiefs are 
not ordinarily square, as stated by Mr. Benjamin, and 
on measuring two which I have in my pocket, I find 
them considerably longer in one direction than in the 
other. It is not unlikely that Franklin so stretched his 
silk handkerchief that the kite was very nearly the 
shape and form of the badge. However, such a criticism 
is scarcely worthy of notice. 

The original design of the badge contained no com- 
pass marks, these being added by the engraver, and as 
the electrotypes were delivered at the time of the an- 
nual meeting it was imposible to correct this. Those 
used on the postal cards that were sent out and given to 
the electrical papers were thus marked, although the 
badge as it appears upon the certificate and upon all the 
official papers and documents of the Institute contained 
no such marks. 

In the original design the galvanometer needle was 
placed upon a wire connecting the galvanometer, but 
having the appearance of a continuation of the wire; it 
was nlaced at right angles to this position, and is not 
only more artistic in this position, as all will doubtless 
agree, but, as Mr. Benjamin is certainly aware, would be 
the correct position of the needle if the galvanometer 
should be turned round or the coil set in a certain 
position. Again, if the bridge is out of balance, the 
needle will take up different positions, according to the 
amount of current which is sent through the galvanom- 
eter coil. 

Mr. Benjamin takes exception to the statement that 
the amber of which the galvanometer is made repre- 
sents the first conception of electricity, dating back to 600 
years B. C., when Thales, the Greek philosopher, re- 
corded the fact that amber, when rubbed, attracted 
light particles, and the Greeks worshiped it, believing 
that the gods had endowed it with life and that it 
possessed a soul. He (Mr. Benjamin) said: ‘To begin 
with, the first conception of electricity does not date 
back to 600 B. C. There was no conception of elec- 
tricity at all at that time. If Thales recorded the fact, 
it woukl be interesting to know where he did it, and 
on what authority the assertion is made.’ At the time 
I prepared the description of the badge I consulted 
many of the highest authorities, among others Tyndall's 
“Lessons on Electricity,” Maxwell's ‘Treatise on Elec- 
tricity,” Thomson and Guillemin’s work on “Electricity 
and Magnetism,” J. Monroe’s “Pioneers of Electricity,” 
Ganot’s “Physics,” Deschanel’s “Philosophy,” Gilbert’s 
“De Magnete,” Houston and Sloan’s “Electrical Diction- 
aries,” Routledge’s ‘‘Popular History of Science,’’ Urban- 
itzky and Wormell’s book on “Plectricity in the Service 
of Man,” John T. Sprague’s “Electricity: Its Theory, 
Sources and Application,” L. Figuier’s “Les Grandes 
Inventions” and other well known authorities, who, 
without exception, make the statement referred to by 
me. Even these excellent authorities did not entirely 
satisfy me, so I turned to one whose infallibility Mr. 
Benjamin will perhaps not call into question. If he will 
refer to his own book, entitled, ‘The Age of Electricity 
from the Amber-Soul to the Telephone,” he will find upon 
page 4 the following statement: “As the world grew 
older, here and there in the writings of the philosophers 
references to this strange property of amber appear. 
Thales, in the year 600 B. C., mentions it, and, being 
the earliest writer who has been found to do so, is too 
often credited with the discovery.” 

As Mr. Benjamin criticises my statement that the 
Greeks worshiped amber, believing the gods had en- 
dowed it with life and that it possessed a soul, he might 
again refer to his book on page 4 and read as follows: 
“And so, perhaps because of this legend, the Greeks 
looked upon amber with superstitious reverence, and 
even thought that it had a soul, for when it was rubbed 
it seemed to live and exercise attraction upon other 
things distant from it. Thus they speculated 
upon an amber life, and an amber soul as its essence.” 

Mr. Benjamin, in the fourth paragraph of his article. 
says: “Here is another statement. In the year 1600 Dr. 
Gilbert, Court Physician to Queen Elizabeth, coined the 
word electricity from the word electron, the Greek name 
for amber.” To quote Mr. Benjamin’s own words, which 
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might perhaps be better expressed: “Gilbert didn’t do 
anything of the sort; what he did do was to give the 
name electrica to certain substances, which he for the 
first time discovered would attract light bodies, and 
which act (as he says) for the same reason as amber. 
Gilbert derives the word not from the Greek electron, 
but from the Latin electrum.” Upon this point I wish 
again to state that each and all of the authorities re- 
ferred to above support me in these statements. How- 
ever, in order that there may be no question as to the 
reliability of the sources of my information, I would 
again call attention to Mr. Benjamin’s book, on page 7 
of which occurs the following: “In the year 1600 Dr. 
William Gilbert, of London, surgeon to Queen Elizabeth, 
published his famous work ‘De Magnete,’ and then 
made known that the attractive property of amber, when 
rubbed, was not inherent to that substance, but «¢xisted 
in some twenty other bodies, such as the precious stones, 
glass, sealing-wax, sulphur and resin. Inasmuch as these 
all acted like amber, Gilbert called them electrics; and 
he described the peculiar phenomenon itself as_ elec- 
tricity, deriving the term from the Greek word for 
amber, electron.” 
_——_-o+o-S +o" 


Non-Synchronous Alternating Current Motors. 


BY H, BEHN-ESCHENBURG. 


In the first and second sections of my article on non- 
synchronous alternating current motor in THE ELECTRI- 
CAL WORLD of May 13 and 20, 1893, the turning moment 
of a polyphase motor is calculated by formulas (38) and 
(8), when it may be assumed that the leakage of the mag- 
netic system is negligible. Practically this case often may 
not be realized. Then in formula (8) the value of (Ll — M* 
signifies the leakage, and when it is large compared 
with —— ae and ol le ki we have by a somewhat 
27 (n -— Dj) 27 (n—N,) 
similar development to that in formula (3) the turning 
moment: 





E? M?r 
(27% n) ® 27 (an — ny) J? 

Here J = Ll -- M* = the value of the leakage; i. e., 
when the leakage is large the turning moment increases 
with increasing secondary resistance and with increasing 
speed, until the motor nearly attains synchronous motion. 
Thatis asimilar relation to that in formula (4); and a motor 
with large leakage shows synchronous qualities. 

In the same article, on page 272 in the issue of May 20, 
the expression for the coefficient of self-induction should 
oe instead of L = = = 

0+ -@ +  __—_ 
Effective Alternating Currents and _ Electromotive 
Forces. 


D= 


be L = 


BY A. E, KENNELLY. 

Since in dealing with alternating current circuits, the 
terms “mean current,” “square root of mean square” 
and “effective current” are sometimes not clearly under- 
stood, a few remarks upon the subject may not be un- 





acceptable. 

Suppose that in a circuit we have a current alternat- 
ing, between the limits of 10 amperes positive and 10 
amperes negative, say 200 times in a second. The mean 
or numerical average current strength will be some 
value between 0 and 10, depending upon the shape 
of the current wave. With a simple zigzag wave, the 
mean current would be 5 amperes, for semi-circular 
wives 7.854 amperes, and with sine waves 6.367 am- 
peres. 

But in the most important practical applications of 
electric currents, the effect depends upon the square of 
the current strength. ‘The rate of developing heat in a 
constant resistance is a prominent instance, and incan- 
descent lamps may be practically included in the same 
category. When the current through such a resistance 
is doubled, the rate at which the heat is gen- 
erated therein is quadrupled. If the current 
periodically alternates or fluctuates, the same quantity 
of heat will be developed in a given interval of time 
(including many cycles), if the average square of the 
alternating current is equal to the square of the uni- 
form continuous current strength. Just what maxima 
the cycles will reach when this condition is maintained 
will depend upon the shape of the current wave; but if 
the wave happens to be a sinusoid, with a maximum of 
10 amperes, whose square is 100, the mean square 
over the cycle is just half this maximum square, or 
50, and the heating effect of this alternating current 
would be equal to thr.t of a continuous current whose 
square was 50; that is, whose strength was 7.07 amperes. 

The “effective” strength of any fluctuating or alternat- 
ing current is thus the square root of its average square; 
and if we know this effective strength, we know the. heat- 
ing power of the current, without requiring any knowl- 
edge of the wave shapes. 

The mean strength of a current measures, then, the 
quantity of electricity that would flow through the cir- 
cuit in a given time, without regard to direction. The 
“effective current,” or square root of the mean square, 
measures the thermic activity that the current will de- 
velop in a resistance. The mean strength of an alternat- 
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ingcurrent would be indicated bya D’Arsonval galvanom- 
eter if the waves were all “rectified,” or delivered to 
it in the same direction with the aid of a commutator. 
The “effective” current strength would, on the other 
hand, be indicated by an ammeter of the dynamometer 
type, with or without rectification, since the deflections 
of such instruments are independent of the direction, 
but proportional to the square of the traversing cur- 
rent’s strength. If this square fluctuates, they point out 
the average square. 

Similarly, the “effective” voltage of a periodically 
varying E. M. F. is equal to that uniform continuous 
E. M. F.. which, applied to a simple non-inductive resist- 
ance, would generate therein the same amount of heat 
in a given time sufficiently long to include a number of 
cycles and obtain a fair average. Since the thermal ac- 
tivity of an E. M. F. applied to a fixed resistance is pro- 
portional to the square >f the voltage, the effective value 
will be the square root of its average square. 

The term “effective,’’ chosen by the Paris Congress of 
1889, may be understood as “effectively equivalent in 
thermal activity.” 

All alternating current voltmeters and ammeters are 
in practice calibrated to “effective values.” By this 
means, an incandescent lamp, which is brought to full 
illumination on a continuous current circuit by half an 
ampere, or by 100 volts, will be brought to full illumina- 
tion by these same quantities of current and voltage 
on an alternating current circuit, no matter what the 
shape of wave, assuming, of course, as experiment 
shows, we may, that the “skin effective’ and tke in- 
ductance in the lamp filament are negligible. If, on the 
other hand, alternating current apparatus were cali- 
brated in ‘‘mean” values, the voltage or current neces- 
sary to supply lamps at normal candle power would 
not only differ from the corresponding continuous cur- 
rent values, but would also depend upon the shape of 
the alternating waves. 

—_———___—__2ce | oo - 
Currents from Commercial Circuits for Medical Pur- 
poses. 


BY GANO S. DUNN. 

In The Electrical World, May 20, is an article by Dr. 
Waite stating that he believes it dangerous to the patient 
to use current from street wires for medical purposes, 
because of the liability of crosses with high tension cir- 
cuits, and asking for a discussion of the subject in the 
electrical press. This is answered by Dr. Hutchinson, in 
the issue of May 27, saying that he believes the danger 
is remote, but that the patient in any case would be pro- 
tected by a delicate fuse and a lamp placed across the 
circuit before it entered the medical apparatus. 

While the writer believes that the danger is extremely 
remote, yet it is present under certain conditions, and is 
not removed by the above means. Suppose, during cau- 
terization of the nostril by current taken through a lamp 
from an overhead two-wire ungrounded incandescent 
system, the patient is seated in an iron chair such as 
dentists use, which by proximity to running water, a nail 
or moisture in the floor, or other cause, is grounded. 

A cross with a high-tension circuit in the street under 
these circumstances would, if it did not kill the patient, 
at least give a very severe and dangerous shock. This 
would occur also in a three-wire system, in which neutral 
was not grounded. 

In a system of magnitude, however, in which the neu- 
tral or one side of the circuit is connected with the 
ground, the danger is absent since the high-tension cur- 
rent can get to the ground without going through the 
patient, even if it has first to pass from the un- 
grounded to the grounded side of the system through the 
lamps. I have said above a system of magnitude, since 
it is possible, if there are comparatively few lamps across 
the circuit and the falling wire is that from a large rail- 
way power house, the current will burn out all the 
lamps, blow the fuses that connect them with their gen- 
erator, and leave the patient the only path between the 
trolley circuit and the ground. 

Absolute protection may be secured, however, in every 
“ase by the insertion between the circuit which comes 
from the street and the circuit which goes to the patient 
of a direct current transformer. This renders the two 
circuits entirely distinct and separate from each other; 
so much so, that a one thousand volt alternating current, 
which is fatal, could be crossed with the lighting circuit 
without the patient or the physician knowing it. 

Direct current transformers, with voltage of secondary 
same as voltage of primary, have already been manu- 
factured for somewhat similar purposes to the above, and 
not only would they give perfect immunity from danger, 
but, if desired, could be wound to deliver a current of 
low voltage just suited to the cautery wire, so that the 
lamps usually in series with the latter to cut down the 
voltage of the mains could be dispensed with, and the 
rupturing of the cautery wire, due to overheating, would 
not cause a potential difference of one hundred and ten 
volts in the patient’s nose or mouth. 


BY WM. CONNELL, 


I have read the communication of Dr. Waite in The 
Electrical World of May 20, and that of Dr. Hutchinson 
in the issue of May 27, and I am of the opinion of the 
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editor of The Electrical World, that a patient may re- 
ceive a dangerous shock while under electro-medical 
treatment, with a current from a commercial circuit, on 
account of a cross with an arc light or other high tension 
wire. Although the patient may be protected by a fuse 
or circtit breaker, this would last just long enough, even 
if but the fractional part of a second, for the patient to 
receive a dangerous shock. 

Many medical practitioners who are on the line of an 
incandescent circuit can depend on it only from 6 p. m. 
until 8 a: m., which is unsatisfactory, as the most im- 
portant cases are treated, and I believe should be 
treated, in the day time. I would therefore suggest the 
following apparatus, to be under the control of the 
operating physician, and available at all times, and hav- 
ing no direct connection with the commercial lighting 
circuit. 

To the commercial circuit I would connect a one-quarter 
horse-power direct current or alternating motor, accord- 
ing to the system that is used, and belt the motor to a 
small dynamo with regulating apparatus, so that the 
voltage can be regulated to suit the requirements of 
the case under treatment. This same dynamo can be 
used for charging storage cells, which may be used 
for cautery work as well as for other purposes. 

If there is only a night service I would suggest the 
same arrangement in connection with storage cells, with 
the addition of a battery motor to run a small dynamo 
in case higher voltages than that of the storage battery 
are required. The motor can also be used in either case 
for running drills, fans, ete. 

In addition to the ordinary storage cells a smaller set 
may be fitted up in a case suitable for carrying around to 
the patient’s residence, when they cannot be treated at 
the physician’s office, or such cases can also be treated 
at the patient’s residence by moving part of the ap- 
paratus there, and connecting with his lighting service. 

By the use of the above I believe that all physicians 
would be in a better position for first-class operations 
than if dependent entirely on battery current which may 
give out in the middle of an operation, or dependent on a 
lighting circuit with its dangers. In the latter case the 
current can be used directly from an incandescent light- 
ing circuit for years with no mishap, and yet the thou- 
sandth case may be accompanied with a dangerous shock 
and serious results. 

In the above arrangement if there is a cross with an 
are or some other equally dangerous wire the current that 
would enter the office of the practitioner would blow the 
fuse, or if the fuse did not blow the motor would be 
burnt out and the dynamo not touched, as it has no elec- 
trical connection with the motor or lighting current. 

I am not a physician and therefore do not know all the 
requirements of the medical practitioner, but I have been 
interested enough to present the above solution of the 
problem set forth by Dr. Waite. 
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Long-Distance Electric Transmission of Power.—II.* 





BY W. F. C, HASSON. 


In determining the feasibility of utilizing water power 
to operate electrically the industries of any particular 
town or city, careful consideration must be given to the 
following points, viz.: 1. The amount of water power 
permanently available. 2. The cost of developing this 
power. 3. The interest on this amount. 4. The total 
demand for power. 5. The amounts and relative loca- 
tions of the various kinds of power. 6. The cost of 
steam plants now in operation. 7. The interest on this 
amount. 8. Cost of fuel for plants now in operation. 
9. Cost of operating present plants. Labor. 10. Cost of 
maintenance of present plants. 11. The amounts and 
kinds of electric power already in operation. 12. The 
distance of transmission. 13. The estimated cost of the 
hydraulic machinery. 14. The guaranteed efficiency and 
regulation of the hydraulic machinery. 15. Estimated 
cost of electric machinery. 16. Estimated cost of line 
construction. 17. Total cost of operating hydraulic 
and electric machinery. 18. Total cost of maintenance 
of hydraulic.and electric plants. 19. The interest on the 
total estimated cost of proposed plant. 20. The esti- 
mated gross income. 

Undoubtedly, cheap power is essential to the develop- 
ment of the latent industries of California. It is equally 
true that the reliable electrical manufacturing compa- 
nies are now prepared to furnish machinery to provide 
cheap power. The only difficulty in the way of advance 
appears to be a lack of confidence on the part of possible 
purchasers. This lack of confidence appears to be due 
to their inability to reconcile the conflicting claims and 
statements made by the electrical companies concerning 
their own machinery and that of competing companies. 

Many transmissions that are easily possible are by 
no means feasible. No long-distance transmission is 
absolutely impossible, although it may be thoroughly im- 
practicable. Whatever system is adopted, the cost of 
generators and motors will not vary greatly, and the im- 
portant factor in a long-distance transmission is the 
amount of copper necessary for the line. 

In order to show how the amount of necessary copper 


“Abstract of a paper read before the Technical Society of the 
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may be varied, I have compiled the following tables, 
which give the weight and cost of copper necessary to 
transmit a single horse power various distances with 
varying line losses when the initial electromotive force 
varies from 500 to 20,000 volts. In these tables the 
transmitting line only is considered, and no attention is 
paid to the efficiency of generators, motors, or the trans- 
formers that would be necessary for the transmission 
of the higher electromotive forces. 

To determine the cost, copper is taken at a uniform 
price of sixteen and two-thirds cents per pound. This 
is above the market price to-day, but it is a safe figure 
and sufficiently accurate for the purposes of comparison. 

These tabulated figures appear very interesting, and 
I regret that they are not absolutely true. They are 
correct as regards the passage of a continuous current 
over a perfectly taut two-wire line in a country where 
small variations of temperature occur. In calculating 
them no attention has been given to the effects due to 
static capacity nor to self and mutual induction in long 
transmission lines with alternating currents. 

Other points to be considered are—Standard size of 
wire; safe current-carrying capacity of wires; necessary 
sag in the line; limits to stable construction. 

The corrections due to these considerations will de- 
pend upon the system adopted and the amount of power 
to be transmitted. Their effect will be similar on the 
data given, and the tables are sufficiently accurate for 
purposes of comparison and general estimates. Each 
electric transmission is a problem by itself, and in order 
to be successful must be solved in accordance with the 
rules of good engineering practice. 

TABLE I,—FIVE, TEN AND FIFTEEN-MILE TRANSMISSION. 
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Initial Final_ |Lineloss Cost of copper per h. p., de- 
E. M. F. | E. M. F. |per cent. hivered. , 

5 miles. | 10 miles. | 15 miles, 
555 500 10 Se 0 ae ov eee ae 
588 50 15 251.00 $1,006.00 $2,265.00 
625 50 20 177.00 71100 1,599 00 

1.110 1,060 10 ee. eee 
1,176 1,000 15 62 LO 251.00 566.00 
1,225 | 1,900 20 44.00 177.00 399.00 
2,220 2.000 | 10 25.00 100.00 225.00 
2,352 2,000 15 15.50 62.00 141 00 
2,500 2,000 20 11.00 44.00 160.00 
3,330 | 3.000 10 11.00 44.00 | 100.00 
528 3,000 15 | 7.00 28 00 62.00 
3,750 3,000 20 5.00 19.00 44.00 

4,440 4,000 eke re: 25.00 56.00 
4,7 | 4,000 Me year 15.50 35.00 
eabbed 11.00 25.00 








TABLE I[.—TRANSMISSION AT 10.000 AND 20,000 Vouts INITIAL 
KLECTROMOTIVE FORCE. 


Line loss, per | Cost of copper per horse power 


Distance, miles. cent. delivered. 





10,000 volts. 
$19.60 


20,000 volts. 








20 10 $5.0 
20 15 14.00 3.50 
20 20 11.10 2.83 
25 10 31.00 7.66 
25 15 21.60 5 50 
25 20 17.30 4.30 
25 25 15.00 3.60 
30 10 44.30 11.09 
30 15 31-30 7.20 
30 20 25.00 6.25 

0 25 21.30 5.80 
3u 30 19.00 4.80 
35 10 60.50 15.10 
35 15 42 60 10.60 
33 20 34.00 8.50 
85 5 29.00 7.10 
35 30 26.00 6.50 
35 35 24.00 6.00 
10 10 79.00 19.60 
40 15 55 60 14.00 
4 20 44.30 11.00 
40 25 38.00 “50 
40 30 34.00 8.50 
40 35 31.30 7.80 
40 40 29.60 7.30 


TABLE III 
TRANSMISSION OF THE OUTPUT OF A 500*KW. GENERATOR. 



































. | | ak 
| S|) |e |g 
. _ | | #8 vo 
S a | | 2 5a 
° a | § s (en Pounds of Copper Wire to 
s o 9} = bo "Transmit— 
. a9 | sg | M. 
* | * |3| 52 | g<¢ 
Ala le)2 jes 
oid |ai a ie 
Volis: Volts.| * | H.P. | % > miles. 10 mules, 15 miles. 20 miles. 
1,000 | 1,111 | 10 | 5548 | 76.2 | $61,574 | 1,146,295 3,254,164 5,785,18) 
2,000 | 2,222 | 10 | 554.8 76.2 90,394 361,574; 813,541 1,446, -95 
3,000 | 3,383 | 10 | 554.8 76.2 40,175 160,699, 361,574; 642,789 
4,0.0 4,444 | 10 | 554.8 76.2 22,599 | 90,394, 203,385, 361,574 
1,000 | 1,176 | 15 | 523.9 | 72 | 215,010! 869,040. 1,935,090 3,440,160 
2,000 | 2,352 | 15 | 523.9 72 53,752 | 215,010) 483,772, 860,010 
3.0.0 | 3.5/8 | 15 | 523.9 72 23,779 95.960 215,010) 382,240 
4,000 | 4,704 | 15 525 9 72 13,444 53,752) 120,943, 215,010 





1,000 | 1,250 | 20 | 493.1 67.7 112,846 | 571,376 1,285,596 2,285,594 
2'000 | 2,500 | 20 | 495.1 | 67.7 | 30,711 | 142,844! 321,399 571,376 
3.0.0 | 3709 | 20 | 493.t | 67.7 | 15,871 | 63,486 142,844, 253,944 
4000 | 5,000 | 20 | 493.1 | 67.7 | 8,948) 35,711, 80349) 142,s14 
1,000 
2,000 


333 | 25 | 462.3 | 63.4 | 10,437 | 401,718) 903,934) 1,6 6,992 
000 | 2.663 | 25 | 462.3 | 63.5 | 25,109| 100,437! 225,933] "401,718 
3,100 | 4,000 | 25 | 462.3 


63.5 11,159 | 41,638) 100,437) 178,554 
| 








1,000 | 1,428 | 30 | 431.5 | 59.3 | 72,910) 291,639 656,190) 1,166,556 
2,000 | 2,856 | 30 | 431 6 59.3 18,227 | 72,910) 164,017} 29,6 
$,000-| 4,285 | 30 | 431.5 59.4 8,101 32,406) 72,210) 129,617 


} 


NoTe.—In estimating the efficiency of transmission from gene- 
rator axle to motor axle the efficiency of the machines is taken as 
92 per cent. 

500 kw. is approximately equal to 670 h. v. 
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Discussion.—G. P. Low.—The members of this society 
may not be fully aware that in the United States the 
Pacific Coast has been foremost in transmitting electric 
power long distances. The first long-distance transmis- 
sion in this country was that between Oregon City and 
Portland. There an alternating current is transmitted 
at a pressure of 4,000 volts thirteen miles. However, 
the power is used for lighting purposes only. Then 
came the power transmission plant at Telluride, Colo., 
which has been referred to by the speaker this evening. 
Following that came the plant at San Antonio, from 
which power for heating purposes is transmitted at 
10,000 volts fifteen miles to Pomona, and thirty miles 
to San Bernardino. During the past month I have had 
the privilege of examining the details of this plant. 

A most interesting installation is now under construc- 
tion at Redlands. It is a triphase system to be used for 
both lighting and power. The operation of these two 
plants in Southern California is watched with great in- 
terest by the electrical world. But to eclipse them in 
magnitude is another installation about to be con- 
structed for the transmission of 3,000 h. p. a distance of 
eighteen or twenty miles, and to which Mr. Hasson has 
referred. 

In an installation of this kind many perplexing things 
arise that would completely nonplus a layman. In the 
San Antonio plant, for instance, conditions arise that 
will for a time baffle any electrical engineer. 

I will not weary you with relating the several most 
interesting phenomena that came under my observation 
in examining the installation at Pomona. I will men- 
tion only one, which is known as the Ferranti effect. 

Those who are conversant with hydraulics can readily 
realize if we have a pipe line with a head of water of 
400 or 500 feet that the pressure at the foot of that pipe 
line is greater when the end is closed then when it is 
open; naturally you would expect that the moment the 
water commenced to flow through the pipe the pressure 
at the lower end would drop. This is erroneous when 
applied to the San Antonio plant. As stated by the 
speaker, the potential is 10,000 volts; the current is sent 
from the plant in San Antonio to San Bernardino, a dis- 
tance of 29.7 miles. Naturally you would suppose that 
the potential at San Bernardino would be less than at 
the dynamo, just as the pressure drops in hydraulics. 
Instead, there is an increase of about 10 per cent., and 
in place of having, say, 9,000 volts on the line, they 
have 9,900 volts. (Mr. Hasson gave a solution of this 
and referred to Mr. Steinmetz’s article in The Electrical 
World of April 29, 1893, for further details.) 


——__———.9e-@ + 


A Curious Accident. 


— + 


A correspondent in Havana, Cuba, sends us an in- 
teresting account of a recent accident to an overhead 
electric light conductor in Matanzas, as follows: 

“Awhile ago the bridge crossing the San Juan River 
in Matanzas was carried away by a flood, which necessi- 
tated making a long span with the wires crossing the 
river. A few nights ago, just after starting up, there 
was a shower, and the report was sent in to the station 
that a wire was burning directly over the middle of the 
river. When the men arrived they found that one wire 
had burned off and both ends fallen into the water. 

“At the station and in the part of the city lighted by that 
circuit no one noticed any change in the lighting, so it 
was left until morning, when the wires were taken out 
of the water and spliced, the current having passed 
through the water all night.” 

A somewhat similar case has been noted in which 
the burning was due to the wire having been held 
together by the insulation after parting until the latter 
was weakened by burning, the spark made at breaking 
igniting it. In the present case the section where the 
wire broke may have become reduced by corrosion or too 
great a strain, or there may have been a bad joint, the 
heat in either case setting fire to the insulation and, by 
consuming it, throwing all of the tension on the weak sec- 
tion or splice, thus breaking it. The continuation of the 
service in the manner described, through the ground and 
fallen ends, speaks well for the insulation of the system 
and of the electrician in charge. 
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International Electrical Congress at Chicago. 





Prof. H. 8. Carhart, Honorary Secretary of the Chicago 
World's Congress of Electricians, informs us that the follow- 
ing have promised to read papers at the Congress: W. H. 
Preece, F, R. 8.,Engineer-in-Chief of the General Post Office, 
London, subject, ‘‘Signaling Through Space by Means of 
Electro-Magnetic Vibrations”; Prof. W.E. Ayrton, F. R. S., 
City and Guilds of London Institute, Central Institution, 
subject, ‘‘The Variation of P. D. of the Electric Arc with 
Current, Thickness of Carbons and Distance Apart.” Prof. 
Mascart, of Paris, will be present, but has been obliged to 
decline the preparation of a paper on account of other en- 
gagements. Prof. Ayrton sailed from London on June 21. 
Both the United States War and Navy departments have 
detailed officers to attend the Congress. 
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OWEVER much we are in- 

clined to pride ourselves 

upon living in an age of 

progress and great scienti- 

fic accomplishment we 

must admit at times that 

the ancients have antici- 

, pated = us. Each new 

archaeological discovery 

throws some new light 

upon the interesting past, and as the finding of the 

Rosetta stone in 1799, containing a decree of Ptolemy 

V. Epiphanes in hieroglyphics, demotic and Greek, sup- 

plied the key for the decipherment of the kieroglyphics 

of the ancient monuments of Egypt, so may the re- 

cent discovery of an Egyptian temple throw much light 

on the previous state of electrical development and set 

at rest many of the questions as regards priority of 
invention now occupying the attention of the courts. 

Those eminent archaeologists, Messrs. Patterson and 
Tucker, of the Western Electric Company, have recently 
unearthed from the sands of the Nile a most remark- 
able relic of the past, covered with inscriptions and 
hieroglyphs, in an excellent state of preservation, indi- 
cating a date probably contemporaneous with the first 
dynasty. This is now on exhibition in the southeast 
corner of the Electricity Building at the World’s Fair, 
and is justly attracting a great deal of attention. We 
do not understand whether the temple on view is the 
original one transported bodily from the burning sands 
of the Soudan or whether it is merely a fac-simile re- 
production; but whatever it is, it is great. 

While the Rosetta inscription gave the hint which 
opened a hitherto sealed book of ancient history, there 
has still remained a class of symbols that have thus 
far defied all attempts at elucidation. These are now ex- 
plained for the first time. It needed but a hint to give 
the clue, and this has been furnished by the gentlemen 
mentioned. We confidence to impart this 
hint to our readers so that they may interpret the in- 
scriptions for themselves. If they will first examine the 
varjous implements and instruments made and ex 
hibited by the Western Electric Company, and tken ex- 
amine the beautiful stencilings and glyphs on the ex- 
terior of the temple, they will at once be struck with 
the similarity of the ‘wo. There is no mistaking the 
incandescent lamp among these hitherto undeciphered 
inscriptions; thus even Heinrich Goebel must. take a 
back seat. Are lamps, too, with double carbons, are 
clearly delineated, relegating Charles F. Brush to his 
proper sphere. Alexander Graham Bell can no longer 
claim originality for his speaking telephone, as its use 
is clearly shown on the temple, and many other so- 
called inventions of the present day are shown in 
symbol or fac-simile. One looks in vain, however, for 
anything in the electric railway line, and the panic 
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LOOKING THROUGH THE SCUTTLE AT THE LIGHTNING COMMUTATOR, 


which this discovery has brought to others bas not en- 
tered this field. Green and Adams and Bidwell and 
others still hold themselves in peace, however, but 
who knows when another Patterson or another Tucker 
may arise and unearth another mummy scarab with 
flexibly suspended motor or under-running trolley? 

The exhibit of the Western Electric Company in the 
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Klectricity Building consists partly of displays of the 
apparatus which it manufactures, and partly of displays 
of decorative effects produced by electric lighting. 
Among the latter are the Egyptian Temple, the lighted 
column with the zigzag lightning and revolving balls, 
and the writing machines spelling the words Western 
Electric Company. 

The Egyptian Temple is classically Egyptian in its 
style of architecture. The outside is beautifully deco- 
rated with Egyptian figures, represented as performing 
the work which is: seen in operation in the Western 
Flectric factory. In ‘the frieze of the southeast side of 
the building is shown a police and telephone outfit, with 
the Egyptian patrol wagon hastening to the place from 
which the signal was sent; also fire-alarm apparatus, with 
the Egyptian fire engine going to the conflagration. On 
several parts of the building will be seen telephone 
switchboard and electric lighting apparatus, while on 
the north side will be seen Egyptians bearing presents 










































consisting of all kinds of 
apparatus manufactured by 
the Western Electric Co. to 
the Queen, who typifies Chicago. 
In the method of arranging 
these various figures the de- 
signer hus shown a great deal of 
ingenuity m combining ancient symbolism 
with modern improvement. The inside of 
the building is divid: d into two rcoms, which 
are differently finished, but equally beauti- 
ful. In the larger rooms the coves and sides 
are decorated with the lotus and other usual Egyp- 
tian forms of decoration, while the cove above is 
studded with large cut jewels of a rich ruby color, lighted 
frcm behind by means of incandescent lights. The smaller 
recom is covered with a stained glass ceiling, while the 
passageway over the entrance has a ceiling of Murinese 
glass, lighted from behind by over 400 lights, which are 
constantly changing in The columns which 
are around the the room are made of 
heavy green glass. and gre lighted from within. Over 
twelve hundred incandescent lamps of 16 ¢c. p. each are 
used in lighting this building, all so arranged that not 
one of them is visible. Recessed in 


color, 


seen sides of 


the walls of both rooms. will 
be seen showeases of  instru- 
ments of various kinds manufac- 
tured by tke Western Electric 
Co., mounted upon red _ plush. 
The floor is finished to repre- 
sent stonework. The build- 
ing is unique in every de- 
tail, both as to its decoration 


and its lighting. Over the doors 
are the typical Egyptian eagles. and hooded serpents 
made out of cut glass, illuminated from behind by are 
and incandescent lamps in such a manner as to bring out 
the most beautiful effects. 
Returning again to the mural decorations, on the south- 
west side is shown a cable press, and the method of man- 
ufacturing lead covered cables. 
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There is an Egyptian coming out of a booth, which is 
placed over a manhole in the streets while laying the 
cable. Over him is an Egyptian unrolling a cable. Still 
farther up are Egyptians with pipe-tongs and soldering 
pots, and an Egyptian dipping a reel of wire into an in- 
sulating bath. Over that is an Egyptian who is testing 
a reel of cable for a broken wire, and higher up is an 
Egyptian with a galvanometer. On the top frieze is an 
Egyptian drawing a cable into a manhole in the street. 

The presents which the Egyptians are bearing to the 
Queen consist of magneto bells, arc and incandescent 
lamps, annunciators, dynamos, motors, reels of silk and 
cotton covered annunciator wire, batteries, etc., all manu- 
factured by the Western Electric Co. 

The building is tinted on the outside with a warm rose 
color, while the frieze is old gold. The stencilwork on 
the outside of the building is beautifully designed in 
typical Egyptian forms of decoration. 

The cove on the outside of the building is lighted by 
48 large bull’s-eyes. 

In the transepts of the entrances there are stained 
glass decorations formed of lotus blossoms and cut-glass 
jewels, illuminated from behind by incandescent lamps. 

Inside of the showcases in the large room on the west 
side north of the door will be seen all kinds of tele- 
graphic apparatus, relays and switchboards; while on 
the north wall will be seen in the left hand case the re- 
ceiving instruments used in telegraph stations, consisting 
of recorders and printers and a large telegraph switch- 
board. Also on the right hand will be seen instruments 
of measurement and precision. There is also shown in 
this show case a stenographic machine made for 
the use of the blind. On the east side of the large 
room are galvanometers with slides and resist- 
ances of all kinds. On the east side of the south 
side of the building is a case with some of the 
punchings which are used in manufacturing 
some of the articles shown in tke interior of this 
building. On the south side are shown tele- 
graphic apparatus and a printing 
machine for telegraphic use. On 
the southwest and west sides will 
be seen meters and voltmeters, 
and also some district call boxes 
and Wheatstone bridges. Around 
the doorways is a stencil- 
work studding of electric 
patterns of different kinds 
intermingled with Egyp- 
tian forms and figures. 

In the small room on the 
northwest side are samples 
of push keys in wood and 
bronze. While on the north 
side are lightning arresters, 
letter boxes and polar- 
ity indicators. On the 
; hortheast side are va-- 








its . 


z 
é 


THE LIGHTNING TOWER AND CLOBE, 


Fone 24, 1898, 


rious kiiids of eleetiie bells, turtle gongs and speaking 
tube elbows. 

On the south wall are various kinds of letter boxes 
with push attachments. This room is well véntilated 
with two radiators, through which a blast of fresh air 
is kept in constant circulation. 

Healy & Millett made the decorations on the temple, 
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A VIEW IN THE 
they being carried out from the ideas suggested by Mr. 
Patterson. 

An interesting historical exhibit, located just outside 
the temple, shows what has been done in the pioneer 
line by the late Moses Gerrish Farmer. Among other 
things will be seen a street-car motor and trailer, which 
were made by Mr. Farmer in 1847. This is a reproduc- 
tion of the original, and made from descriptions and 
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suggestions furnished by Mr. Farmer before his death. 
One of the seats and a pair of the wheels, however, are 
the originals used in 1847. The motof is supposed to 
be the first reversible motor ever constructed. The 
principle shown in connection with the control of the 
current {lltistrates how closely Mr. Farmer was work- 


ing upon the priticiples of to-day. On the side of the 
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WESTERN ELECTRIC COMPANY’S EXHIBIT 


car will be seen a diagram giving the connections for 


forward and backward movement. On the column 
back of the engine is hung a handbill, which was 
printed in 1847, advertising the exhibit of this electro- 
magnetic engine to the public for the first time. 

A small motor, made very early by Mr. Farmer, em- 
bodying the electro-dynamic principle, claimed to have 
been the first ever made embodying this principle, 
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would seem to settle beyond peradventure that this 
great discovery belongs to America. 

Upon an old mantelpiece, taken from the parlor of 
Mr. Farmer’s home at Salem, Mass., will be seen 
two incandescent lamps, reproduced from descriptions 
given by Mr. Farmer of lamps which he made and 
burned in 1859. These lamps consist of a filament of 
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platinum wire placed in a glass tube, and from measure- 
ments given by Mr. Farmer are found to be 32 ec. p. 
each, 

At the north end of the Western Electric Company’s 
exhibit is a large illuminated sign made of iron and plate 
glass and flashed glass. The letters are made of two 
plates of glass filled in with fragments of flashed glass 
of different colors. Behind the letters are 14 arc 
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lamps, which are kept in motion by a smali motor, pro- 
ducing a scintillating effect resembling diamonds, 
rubies, sapphires and emeralds. On this sign are placed 
portraits of six historical electricians, viz., Franklin, 
Henry and Volta on one side and Faraday, Ohm and 
Ampere on the other. 

Southeast of the temple are arranged a number of arc 
and incandescent machines of all sizes, and samples of 
single and double carbon arc lamps. Also Kruger lamps 
are shown, arranged with olivet hood, lens, and re- 
flector. These lamps are for stage use in theatres, and 
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by means of them light can be concentrated upon mov- 
ing forms. These lamps will burn in any position from 
the vertical to the horizontal, and are made to use on 
are and incandescent circuits. 

THE GENERATING PLANT AND SWITCHBOARD. 

In previous articles we have stated that the electrical 
generating plants of the Columbian Exposition are all 
located along the south side of Machinery Hall, extend- 
ing westward into the Annex. The generating plant of 
the Western Electric Company occupies the extreme west- 
ern block of the space assigned to electrical generating 
apparatus, and is located not far from the centre of the 
Annex. 

This exhibit may for our purposes be divided into two 
distinct parts. It will be remembered that each of the 
more prominent companies was asked to furnish current 
for a portion of the arc lighting of the buildings and the 
grounds. That portion devoted to this purpose may be 
called the Exposition exhibit and occupies the north 
half of their space, and the remainder which supplies 
current to their own exhibit in Electricity Building may 
be appropriately called their own. 

Beginning at the extreme south there will be found a 
100-h. p. Russell engine, 13x18 inches, running at 250 
revolutions. This has two large pulleys, each 6 feet in 
diameter, from which two 50-light arc machines are 
driven by 10-inch belts, furnished by the Graton & Knight 
Mfg. Co., of Worcester, Mass. irectly north of this 
engine are two other Russell engines with cylinders 17 x 
24 inches, which at 158 revolutions develop 200 h. p. each. 
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Fie. 2.—Bupp's GrRoUND ALARM. 


These are belted to two multipolar (6 pole) generators, 
which supply current for their own display in Electricity 
Building as well as for the American Kell ‘Telephone 
Temple at 250 volts. The full load for each :f these 
generators is 550 amperes. Belting of the same manu- 
facture, 20 inches wide, transmits the power from these 
engines to their dynamos. 

The above generates all the current required for their 
own display. 

Next we come to a 150-h. p. N. Y. Safety engine, w'th 
two flywheels, from one of which two 50-light are ma- 
chines are driven in tandem, and a single machine is 
driven from the other. 

Still farther to the north is another 150-h. p. engine. 





THE ELECTRICAL WORLD. 


This has an automatic cut-off and also has two flywheels, 
from which are driven in like manner three 50-lizht arc 
machines—two in tandem and one single. The cylinder 
of this engine is 15 x 14 inches, and its speed 275 revolu- 
tions. It was furnished by the Erie City Iron Works. 

Next, and on the main aisle, is a 250-h. p. vompound 
condensing engine made by the Watertown (N. Y.) Steam 
Engine Company. Its cylinders are 9 inches and 16 inches 
and its stroke 14inches. A peculiarity of this engine is that 
it has three flywheels, from which it drives four 50-light 
are machines—two being driven in tandem from the 
central pulley. The belts used on these last three en- 
gines are all 10-inch perforated belts of the Charles A. 
Schieren make. 

These 10 generators supply current mostly to the 
Transportation Building and complete what has been 
termed the Exposition plant. 

The currents from all these machines go to a single 
switchboard facing the transverse aisle to the west. 
This is composed of seven handsome slabs of Tennessee 
marble, polished on both sides, and divided, like the floor 
space assigned to this company, into two parts—the 
three northern slabs being devoted exclusively to the ap- 
paratus controlling the arc light circuits used for Ex- 
position purposes, and the four to the south of these 
to their own circuits. 

We have seen that they have installed for their own 
use two 50-light arc machines. The middle panel shown 
on the left in Fig. 1 is devoted to these two 
machines, which are designated by the letters M and N 
and their two circuits 13, 14. 

There are also plugs for two more circuits, Nos. 15 and 
16, but these are not in commission yet. 

Panel No. 5 is devoted exclusively to the control of the 
current from one of the large multipolar incandescent 
machines. These machines were originally intended for 
compound machines, and the small switch marked ‘“‘field 
switch” was intended for the control of the shunt wind- 
ing. It was decided to operate them as shunt machines, 
however, so the shunt coils were connected across the 
base of the main switch, as shown in diagram in panel 
5. The course of the main circuit is also outlined. A 
feature of this switch not shown is that the jaws are so 
proportioned that, in the act of closing, the knife-edges 
take first into the right hand lower jaw, then into 
the left hand lower one, and finally into the right and 
left hand upper jaws. This sequence is reversed on open- 
ing. In this way it is seen the shunt circuit is com- 
pleted first on closing and broken last on opening the 
circuits. 

Panel No. 6 is the most interesting on this switchboard, 
and while devoted exclusively to the control of the West- 
ern Electric Company’s own currents it is connected with 
both the incandescent and arc light circuits. Beginning at 
the top are the ground detector lamps for the incandescent 
circuit. There are four of these in series, a red and a 
blue on each side, connected across the 250-volt circuit. 
When there is no ground, the current that passes is only 
sufficient to bring them to dull redness. By pressing 
either the right or the left hand push button, however, 
two of them come to full candle power in case there is 
a ground, and indicate also on which side of the circuit 
the ground is. 

The voltmeter is of the usual type, but the switch A 
beneath it is of especial interest, as by turning it to 


. the right it causes the voltmeter to register the pressure 


at the dynamo terminals, while, by turning it to the 
left it causes it to register the pressure at the centre 
of distribution—in this case, the southeast corner of 
Electricity Building. Thus far the panel is devoted to 
the incandescent circuits. 

Below this is located the ground detecting apparatus 
for the are light circuits. That employed here is known 
as Rudd’s ground alarm, and consists of a resistance 
board, on either side of which are the terminals of one 
of the two generators, M, N, in service; a condenser 
switch, B C, and a drop. Immediately below, on a 
small shelf, is an ordinary Wheatstone bridge, and on 
the floor beneath this is the battery for same. At the 
top of the resistance board are two plugs, P and N, 
which, in testing, are connected by flexible conductors 
to the positive and negative terminals of the machine, 
as shown. There are also two other plugs marked R, R, 
between which there is a fixed resistance of 100,000 
ohms. This is in series with the Wheatstone bridge to 
prevent too great current from passing through when 
testing a live circuit. 

The resistance board has 100 plugholes in its face, 
between each two of which there is a resistance of 200 
ohms. These are numbered from. left to right and right 
to left on alternate rows, there being 10 rows in all. In 
addition, there is one extra plug a little above the first 
row marked 0; thus the plughole marked 50, 
which is the left hand hole in the fifth row, kas 50 re- 
sistances of 200 ohms each on either side of it. 

The condenser switches to the left and right of the 
board are for the purpose of throwing off or on the 
two condensers on the back of the panel, shown in 
Fig. 2. 

Below the condenser switches are shutters which drop 
when there is a ground on the circuit, and directly 
below the resistance board is a Wheatstone bridge, one 
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side of which is grounded and the other side of which 
goes to the resistance board, as will be shown. 

If a ground is indicated by the dropping of a shutter, 
and it is desired to measure the resistance of that 
ground, the condenser switch is first turned off and 
then the terminals of the circuit are plugged into the 
corresponding terminals of the board. The bridge bat- 
tery is turned off and one bridge terminal is connected 
to the right hand end of the permanent resistance, and 
the left hand end is plugged into resistance plug No. 
50 on the board. The current, before it can get to the 
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bridge, must have passed through the permanent resist- 
ance of 100,000 ohms, and therefore can do no harm, 
whatever the electro motive force. On grounding the 
other terminal of the bridge, the galvanometer needle 
will be found to deviate, and the direction of this de- 
viation indicates on which side of the circuit the ground 
is. The bridge is now balanced by withdrawing the 
plug from No. 50 and cutting in or out the necessary 
number of resistance coils by inserting it in one of the 
holes below or above the 50 line. When the bridge is 
thus balanced, the circuit, though in full operation, may 
be treated like a dead circuit, and the resistance of the 
ground is found by inserting the bridge battery and 
again balancing the bridge by means of its own set of 
resistance coils. The true resistance of the ground is 
found by subtracting from the bridge resistance the 
permanent resistance (100,000 ohms) and that required 
on the board to balance the bridge. In this way the 
insulation resistancé of the line may be obtained at any 
time without interference with its operation. Should 
the line be out of commission, instead of plugging in 
the permanent resistance R R the bridge is plugged 
directly into the extra plug hole marked zero, above 
referred to, the bridge battery is at once thrown in, and 
the balancing of the bridge alone gives the resistance 
directly. 

The seventh panel is a 
duplicate “of the fifth, 
the relative positions of 
the field switch and 
rheostat handle being re- 
versed, however. 

On the rear end of the 
board are the _ termi- 
nals of the are light cir- 
cuits, the bus bars and 
other connections and 
rheostats of the _ incan- 
descent circuits, and the 
condensers for the Rudd 
ground conductor. Tt 
may be well to 
mention here that usually 
where this latter device 
is employed the _ drop- 
ping of the shutter 
closes a local bell cir- 
cuit and an audible, as 
well as visual, _ signal 
is. given, but in _ the 
present installation the bell 
circuit has been omitted. 

Quite a neat little device 
is introduced into the incan- 
descent light switchboards 
exhibited by this com- 
pany to enable a fuse that has been blown to be re- 
placed without subjecting the operator to the danger 
of a shock. Between the fuse and bus bar there is in- 
serted into the conductor a sliding piece which, when 
pulled up, bridges a short break, electrical contact be- 
ing insured at both ends of this piece by spring clamps 
or brushes between which the piece slides. When a 
fuse has been blown and another has been inserted, the 
sliding piece is first pushed down into the lower conduc- 
tor until its contact with the upper conductor is broken. 
The fuse may then be introduced into its proper place 
with impunity by reason of the break below. The slid- 
ing piece is then pulled up into its original position and 
the circuit is closed. 
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BRUSHES AND ROCKER. 








JUNE 24, 1898. 


On the right hand of the switchboard is a handsome 
bronzed standard, supporting a pretty red lantern 
wkich is illuminated at night by three incandescent 
lamps. This lantern advertises the fact that the belting 


used was furnished by Graton & Knight, while on the 
left is a bronzed cord rack, upon which are hung the 
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Fic. 5.—ElLEVATION OF ARC CONTROLLING DEVICE. 


are light connecting cords when not in use on the 
board, the two making quite a pretty setting for the 


simple switchboard just described. 

From the switchboard the various conductors descend 
beneath the floor of the building and are carried thence 
through underground éonduits to the Electricity Build- 
ing, where we will find them appearing again on the 
main switchboard in the company’s exhibit there. 

For the constant potential currents there are 12 
0000 conductors, and for the are light currents tkere 
are four No. 6 conductors. 

THE ARC LIGHT CURRENT CON1POLLER. 

Before p*veeding to the Electricity Building to sce 
how these currents are utilized it may be well to spend 
a few moments in studying the method employed by 
‘his company for maintaining a constant current on iheir 
are light dynamos. As every one is aware, the are light 
generators of the Western Electric Company have fields 
of the consequent pole type. There are, therefore, four 
tield coils. On the armature there are 12 coils, each 
being brought out to a commutator bar of its own. 
There are four brushes connected, two and two, to the 
opposite ends of the rocker, as shown in Fig. 4. 

As is there shown, the two brushes on a side span a 
space between centres somewhat less than the width of 
a commutator segment, but in their outside span some- 
thing greater, and so situated relatively to each other 
that, as one brush is just about leaving a commutator 
bar—that is, while the major portion of it has already 
passed over the following segment—the other brush 
is just entering the second bar ahead. 

The rocker, or quadrant as it is called here, is automat- 
ically shifted, as the requirements of the circuit demand, 
by the rod T (Figs. 4, 5 and 6), which is given a longi- 
tudinal motion either to the right or left, as one or the 
other of two dogs engaged in their appropriate catches, 
as will be explained further on. 

Fig. 5 is an elevation and Fig. 6 a plan showing dia- 
grammatically the method of automatic current control. 
In Fig. 5, Y is an electromagnet in series with the circuit, 
and X is a light metallic frame hinged at the bottom. 
O is a spring the tension of which is regulated by the 
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Fic. 6.—PLAN OF CURRENT CONTROLLING 


set screw M through the bent lever N. The electromag- 
net, in its attraction for the armature on the leg of this 
frame, works against the tension of the coiled spring O. 
A Ais a beveled wheel driven by the pioion B (Figs. 5 
and 6) from the pulley U (Fig. 4), belted to pulley w’. 
Upon the shaft T, which is cut with a thread and 
passes through A, are placed two small cylinders, C and 
D, which revolve with the shaft. C is keyed to the 
shaft, but D is threaded. Upon both C and D are placed 


pins, E and F, against which the bent levers or dogs, K 
pnd K’, catch, causing that pulley to revolve with A as 
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long as its dog is engaged with the pin. In the sides of 
the frame X (Fig. 5) are two adjustable stops, L, L’, ex- 
tending inwardly some distance, but not far enough to 
engage the outer arm of either dog when the frame is 
perfectly central, but so that if the magnet and 
the spring O get slightly out of balance either K or K’ 
will be tripped by L or L’ as they pass, releasing the 
dogs from their catches and permitting their respective 
cylinders to stand still. Thus it is a case of a screw and 
a nut. If both are revolved at the same speed, as is 
the case where both dogs are engaged, there is no pro- 
gressive motion of the screw. If the nut is held station- 
ary and the screw revolves there will be a progressive 
motion of the screw in one direction, and if the nut is 
revolved and the screw has no rotary motion the latter 
will be moved longitudinally in the opposite direction. 
Thus it will be apparent how, by the continued rotation 
of the disc A, the rod T may be given a motion of 
translation either in one or the other longitudinal direc- 
tion according to which dog is released, or remain sta- 
tionary as far as longitudinal direction is concerned when 
neither is released or both are. If the movement 
of the brushes by this single longitudinal motion is not 
sufficient to restore the balance between O and the mag- 
net, the appropriate dog will be again released and a 
further shifting be accomplished; but because of there 
being two dogs diametrically opposite, one or the other 
of which is liable to be released every half revolution, 
the longitudinal motion of the rod T can only take place 
in either direction through one-half a revolution and will 
be nil through the other half. The motion, however. 
will be repeated with these intervals until sufficient 
change has been made in the position of the brushes to 
bring the spring O and the magnet into equilibrium, and 
then it will stop until the two get out of balance again. 
because of too much or too little current. 

To prevent the position of the frame from 
changed by the rapid accidental fluctuations of the cur- 
rent, its motion is damped by a dashpot connected to one 
of its lower corners, as shown, and the dampening effect 
may be increased or decreased within limits at will by 
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quite an ingenious arrangement. The oil in the dashpot 
finds its way from one side to the other of the piston 
through a number of perforations extending from the 
lower side up through the sleeve extending from its up- 
per side. Through these passages all the oil must flow. 
This sleeve is threaded within, and screws onto the 
eonnecting rod which extends down into the piston head 
proper. As it is screwed farther on or unscrewed, the 
passageways for the oil are opened or closed; thus by the 
simple manipulation of turning the milled head in one 
direction or the other, greater or less damping effect is 
secured. 

Still another ingenious device contributing to the con- 
venience of handling this mechanism is shown to the left 
of Figs. 5 and 6. U’, the pulley, is attached to its shaft by 
means of the cone friction clutch V, which is screwed to 
the same. The pulley normally runs loose, and the con- 
trolling mechanism is then inoperative, but is readily 
thrown into action by screwing V home until it binds in 
To throw it out of action again it is only neces- 
sury to unscrew it, which is conveniently done by a 
single blow of the hand on the milled head to the left. 

Leaving now the exhibit in Machinery Hall, we go to 
the other more elaborate one in the Electricity Building. 
This latter will be found covering an extensive area near 
the southeast corner, just opposite the temple of the 
American Bell Telephone Company. Reference to the 
plan of the display (Fig. 7) will give an idea at once of 
the relative positions of the various departmerits. 

The various circuits which we traced out through the 
switchboard in Machinery Hall come to another switch- 
board in this display, where we will now take them up 
again. It is the usual custom in electrical stations to 
present but one side of the switchboard to view. How- 
ever handsome that may be, attempts at finish for the 
reverse side are entirely neglected. 


its seat, 


‘The two views may be 
likened to those obtained of a stage setting from in front 
of the footlights and from the rear. While the former is 
fair to see, it has been compared to a whited sepulchre 
all foulness and rottenness within. 

The Western Electric Company have made a departure 
from the usual custom in this case, and while there was 
iuuple opportunity of so stationing this switchboard as to 
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conceal its reverse side, they have boldly placed it so that 
both sides are equally conspicuous, and have shown how 
the reverse may be made equally attractive with the 


front. We regard this as a distinct advance in switch- 
board construction, for in these days of aesthetic develop- 
ment it is not enough that a thing should be useful; we 
are too utilitarian still to believe it sufficient that it be 
beautiful; but the highest advances of our civilization 
demand that it should be both beautiful and useful. 
Both the French and the German, and, to a less extent, 
the English, have far surpassed us in the combination of 
these two features, and the tasteful arrangement of the 
displays at Frankfort were much commented on by 
visitors. Those from this country noted a higher finish 
in the goods, a better taste pervading everything they 
Circuits from Machinery Hall. Local Circuits 
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Fig. 8.—KEY TO THE FRONT OF SWITCHBJARD, 


suw there, than they had seen at previous expositions, 
and there were those who suggested that our own exhib- 
itors at the present Exposition might study those dis- 
plays with profit to themselves. Whether or not the West- 
ern Electric Company took the Frankfort or the Crystal 
Palace exhibitions as their models we do not know, but 
certain it is that throughout their display is marked by 
the utmost good taste and refinement of feeling. No- 
where is this more prominent, with perhaps one excep- 
tion, than in the switchboard about to be described. 
THE SWITCHBOARD. 

This is composed of six slabs of Tennessee marble 
highly polished on both sides and richly mounted in 
bronzed copper. Over the centre, supported in bronze 
scrollwork, is placed a small clock, and on either side, in 
old English text, are, to the south or left hand side as 
one faces the board, the words “Western Electric Com- 
pany,” and to the north or right, “Chicago, New York.” 

All of the fittings are in polished brass and hard rub- 
ber, in beautiful contrast to the rich color of the marble 
behind. In addition to the handsome cut which we pro- 
duce, we also give, for the purpose of better tracing out 
the circuits here controlled, a key to the same, with at 
least one significant instrument numbered for the pur- 
pose of reference. 

The first slab contains at its top two ammeters which 
are in the two arc-light circuits before referred to, and 
below are located the plugholes by which these circuits 
are connected to those which lead to the various parts of 
the display. No. 8 goes to the Egyptian Temple. No. 4 
is in a circuit which supplies current to 400 lamps in 
various other parts of the exhibit, to the lanterns, etc. 
No. 5 measures the current supplied to the American Bell 
Company’s exhibit, 460 lights in all. Thus far all of the 
incandescent currents are at 220 volts or thereabouts, 
and the lamps supplied therefrom are 110-volt lamps ar- 
‘anged two in series. But it was desired to illustrate the 
principle of transformation of continuous currents, and 
for this purpose a 220-volt motor was installed just to 
the west of the switchboard, and this was connected 
directly to a 110-volt generator from which current is 
supplied to the lamps on the column, the streamers, re- 
volving globes, etc. No. 6 controls the current operating 
this 220-volt motor. No. 7 runs a 10-h. p. motor in the 
basement which drives a large fan used to ventilate the 
temple and theatre. No. 8 furnishes current for a 25- 
h. p. motor which drives the machinery which they ex- 
hibit in motion. Circuit No. 9 supplies current for com- 
inercial purposes, for which purpose the company has 
connected 140 lamps. No. 10 is blank. No. 11 operates 
the two writing machines, to be further described. 

The instruments in the next panel are employed ex- 
clusively for the transformed currents as follows: To No. 
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12 are connected 400 intermittent lamps employed to 
illuminate with varying colors the ceiling of the east 
room of the temple. No. 13 controls the 2,632 lamps in 
the column streamers and globes. Just beneath this is a 
push button for signaling to their generating station in 
Machinery Hall. 

The American Bell Telephone Co. employ storage bat- 
teries for their exchange work, and the charging currents 
for these pass through No. 14. The main ampere meter 
is indicated by No. 15, and between Nos, 14 and 15 is 
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located the rheostat. No. 16 is the volt meter for the 
110-volt circuits. No. 17 is another voltmeter indicating 
the pressure of the 220-volt circuits at the brushes in 
Machinery Hall. No. 18 is the Western Electric Com- 
pany’s new automatic field brake, and is connected in the 
220-volt circuit which operates the 220-volt motor before 
referred to. This is an exceedingly valuable instrument 
for the purpose. On the reverse side of the slab is a 
large rheostat, and the instrument is so constructed that 
if by any means the motor has been cut out of circuit 
it cannot be started again without first throwing in the 
resistances of the rheostat. In this way the damage re- 
sulting from too rapidly turning on the current to a 
motor at rest is avoided. 

The reverse side of the board, while scarcely less 
handsome, is certainly more interesting than the front, 
for here are shown in full view the various connections. 
On the extreme right, as we now look at the board, 
are the are light circuits. Coming up from the basement 
at the centre of the board are the other circuits. These 
are led to the top through handsome bronzed tubes and 
these are distributed to the various instruments on the 
face. The bus bars and most of the other connections 
are of highly polished brass, and to the left are the 
two rhostats before referred to, unboxed and open to in- 
spection. Considerable space just back of the board is 
inclosed by a bronzed railing which serves the double 
purpose of keeping venturesome visitors from attempt- 
ing unhealthy electro-theraputical experiments and out- 
lining a space for the attendant. Within this space is 
located, besides the motor generator, an office desk and 
other furniture for the use of the switchboard attendant. 


THE MACHINERY. 


Directly west of this space and fronting on the aisle 
which separates the Western Electric Company’s display 
from that of the American Bell Telephone Company are 
displayed a number of ingenious machines required for 
the manufacture of the wares of the company. These 
are in actual operation and are driven all from shafting 
by a 10-h. p. four-pole motor. In addition to the machin- 
ery above referred to, this motor also drives a 50-am- 
pere six-volt generator used to charge the storage 
batteries in the Bell Telephone Company’s exhibit. Com- 
mencing at the north end of the machinery, or rather the 
industrial exhibit, the first machine we come to is an 
automatic nut machine. On one side the brass is fed 
in the form of a ribbon, and at the other is delivered the 
finished nut, hexagonal in shape, with a screw thread 
cut in it and the name of the company stamped on its 
face. These are the smaller sized nuts used largely 
on apparatus and are three-eighths inch in diameter. 
This machine can turn out 5,000 of these nuts without 
further manual assistance than the feeding to it of new 
ribbons as fast as the old ones are chewed up. 

Next comes a multiple drill process with its 24 spindles 
and odd little ball joints by which the drills may be ad- 
jus.ed to various patterns in rubber, wood or metal 
work. Adjoining this is an automatic screw machine, 
which, like the nut machine, feeds on brass rods and 
turns out finished screws threaded, milled and stamped 
with the company’s name. This is even more interest- 
ing than the nut machine, as it seems almost endowed 
with human intelligence. One-half of the screw is fin- 
ished before it is cut from the rod. At this point in 
the operation a tool descends and grasps and holds it 
by the finished end while another tool descends and cuts 
it off. The first tool then raises the half finished screw, 
reverses it and inserts it into another chuck which 
brings it into position for still another tool to put on 
the finishing touches. All this is done in about a minute’s 
time. Larger machines than this are in use at the fac- 
tory which can turn out in the neighborhood of 7,000 
per day. 

South of this is a machine engaged in insulating wires 
for telegraph purposes with silk. This has 10 spindles. 
Another one, wrapping wire with two layers of paper 
insulation for underground cables, adjoins it. Annun- 
ciator wire is also wound by a third machine, and next 
to this is a machine making at one operation the 
strand conductor, braided insulation and _ spirally 
wound wire covering of small flexible conductors. 

At the extreme south of this space is a stranding ma- 
chine whose ingeniously manipulated spools toss into the 
air like the implements of a skilled juggler. Over and 
over they go, seemingly from one hand to the other, spool 
following speol in such rapid succession as to convey the 
idea of a dozen instead of the three that there are; but 
with never a mistake they continue. This display would 
make a Japanese juggler green with envy, as it casts his 
performance far into the shade, and, what is better, it 
accomplishes a useful purpose, too, for there results a 
faultlessly stranded conductor such as the most skillful 
human hand could not improve upon. 

In the rear of the machines thus described is still an- 
other, more remarkable, if anything, than any of those 
yet seen. This is a braiding machine, and its work is 
different from that of the other. The former twists to- 
gether the strands of small flexible conductors. The lat- 
ter braids, with three layers of silk, insulation upon the 
conductors. To this the bare wire is fed at the bottom, 
and in its progress upward passes through three separate 
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planes of existence, as the Buddhists would say, on each 
of which play 16 spools in a grand right and left, crossing 
and recrossing each other’s paths until it makes one 
dizzy to watch them. But not so the spools; on and on 
they go about their business, too much in a hurry to bow 
as they pass by, but too polite even in their game of hide 
and seek to interfere the one with the others in what 
seems a mad rush to accomplish something which the 
spectator cannot discern. But as the wire emerges from 
each of these different planes it does so clad in a new 
and perfect garment, until when it has passed the third 
it is considered fully dressed, and is unceremoniously 
wound upon a reel to be stored away for future use. 
While these machines are only electrical in so far as 
they are driven by an electric motor and their products 
find wide application in the electrical industry, they are 
a most valuable object lesson to the multitudes who 
pause to watch them from hour to hour, only to return 
again at the next opportunity to learn their lesson over 
again. 

But there are still other displays of interest in this de- 
partment. Right adjoining the last-named machine is a 
table upon which the tinsel for the flexible conductors 
before referred to is bunched from reels, and these 
bunches wound upon spools preparatory to the stranding 
process. The paper tape which is employed for the 
paper insulation before referred is also here wound on 
spools. It must be remembered that air is a much better 
insulation than even paper, and, when telephone wires are 
insulated dry, the paper really plays but a secondary role 
in the insulation, namely, to provide a vehicle for as 
much air between the wires as possible. To accomplish 
this it must not lie flat—in fact, it is desirable to have a 
minimum amount of paper occupy as much space as pos- 
sible, for thereby a cable with a maximum insulation re- 
sistance is obtained with a minimum static capacity. 
In preparation for this, the paper strip as it passes from 
the reel to the spool passes through a perforating ma- 
chine which deeply grooves and perforates a channel 
down its centre, and thus prepared and wound on spools 
it is ready to apply to telephone cabies and others not 
intended for subaqueous use. 

On another table the operation of winding the magneto 
bobbins used to ring the call bells on telephone lines is 
exhibited. These are wound on a lathe, and the young 
girl who does this work becomes exceedingly skillful 
through long practice. There are two bobbins on each 
magneto, and it is desirable that each shall contain ex- 
actly the same amount of wire. So it is measured—not 
with the yard stick, but electrically, and the ohm is the 
unit employed. On each bobbin there is wound 250 ohms 
of No. 35 copper wire, and the measurement is quickly 
done with the Wheatstone bridge. The winding of about 
36 bobbins is considered a good day’s work, but this is 
often exceeded by skilled operators. 

Another ingenious machine used by this company is 
one to coil rheostat wire. Heretofore this has usually 
been done on a mandrel, and when one length was filled 
the mandrel was removed and another length wound, 
and so on. The present machine will coil a rheostat wire 
as long as the wire itself can be made and at one opera- 
tion, It consists simply of a very short mandrel, sur- 
rounding which is a spiral groove into which the straight 
wire is fed and from which it is delivered in spiral form 
of any desired length. A sample of such a spiral 200 feet 
long may be seen strung around through a portion of 
their space on the east side. 


TELEPHONE AND SWITCHBOARD APPARATUS. 


In the eastern portion of this company’s space, and 
directly under one of the four streaks of lightning, is 
grouped together the largest and most complete exhibit 
of telephone apparatus ever shown to. the public. 
There are magnet bells of every type. The telephone 
man easily identifies the No. 1, No. 2 and No. 3 Chicago 
magnetos, as well as the now much used 1,000-ohm 
bridging bell. Besides these are bells of special design, 
such as are designed for either a direct or alternating 
current; a bell with two sets of ringers for use with 
private lines; bells with push-button cut-outs as well as 
with automatic. There is also a magneto bell on the 
‘nickle-in-the-slot” principle, designed for self-collecting 
toll work. The Antwerp branch of the Western Electric 
Company has made a large contribution to this exhibit, 
and a comparison of the foreign and domestic instru- 
ments is an interesting study. 

One noticeable feature of the foreign made instru- 
ments is that they are provided with two receivers, one 
usually being of the bi-polar style and the other a 
“pony” or pony crown receiver. 

Two telephone sets, complete with transmitter and 
telephone—one of them made in the Chicago and New 
York factories, the other in the Antwerp factory—lie on 
the counter side by side, arranged as are all their instru- 
ments, so that the lids can be thrown open and an ex- 
amination made. The comparison shows a decided differ- 
ence in the methods of making the apparatus, and while 
the domestic instrument is not finished so well as the 
foreign the mechanism of the magneto generators shows 
a decided difference in favor of the American apparatus. 
One foreign-made instrument shown, viz., a desk set, is 
very convenient. In a compact and beautifully finished 
box there is a generator and bell, while an arm carries a 
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Hunning transmitter; two receivers are provided; the 
whole arrangement can be moved about the desk as 
desired. 

A showcase near the instruments contains a complete 
telephone set in parts. There is the magneto and bell, 
with its 330 parts spread out, the Blake transmitter with 
88 parts, and the telephone proper with 28 parts. The 
would-be competitor of the American Bell Telephone 
Company can here study the parts of instruments, al- 
though the complete dissection may possibly prevent his 
learning much. In this portion of the exhibit are two 
instruments which have an historic interest, being Gray’s 
automatic printers, the invention of Elisha Gray. This 
form of instrument had an extensive use before the days 
of the telephone. The two samples are among the few 
existing, and they are connected up in working order, 
ready to send and receive the printed messages. 

A Hollerith tabulating machine. as used in the United 
States census work, occupies a place near these instru- 
ments. 

A showcase filled with all kinds of telephones and 
transmitters made by the Western Electric Company for 
the American Bell Telephone Company completes the 
strictly telephone portion of the exhibit. 

All kinds of “spring jacks,” “drops,” “listening keys,” 
“ringing keys” and other parts of switchboards fill two 
large showcases in a confusing array, and serve to impress 
one with the complex nature of telephone switchboard 
work. 

In the exhibit of switchboards the Western Electric 
Company has tried to show the changes of ten years, 
which in the telephone business means ages. There is a 
reproduction of the type of “standard” switchboards for 
50 lines used in 1883, with its large annunciators and 
heavy spring jacks; near this is a model of a telephone 
exchange as used in 1893. Between these two types an 
interesting growth is shown. One of the first boards of 
the multiple pattern is reproduced in every detail. This 
board, designed in 1884, has long cords overhead, the 
operator working in a standing position. The annuncia- 
tors are of large size and the spring jacks heavy. Boards 
almost like this are in use to-day at Kansas City and 
Indianapolis, while within the last six months a section 
of this style has been sent from Chicago to Budapest, 
Austro-Hungary. The next type shows a decided change. 
The annunciators and spring jacks are much smaller; the 
cords come up from below, and while the annunciators 
are still at the top of the frame the operator can sit at 
her work. This is a reproduction of the board now in 
use at Nashville, Tenn. In the next, or Antwerp model, 
the use of answering or local spring jacks is noted. The 
operator’s keys are on a low shelf, the cords on a higher 
and the annunciators between, with the spring jacks 
above. This type was extensively used, and the present 
exchanges at Cincinnati and San Francisco are after its 
pattern. A single-cord board of the style used at Port- 
land, Ore., Providence, R. I., and other places shows this 
method of working. Each subscriber’s line has a cord 
and switch of its own, so that to answer a call and 
make the connection requires but few motions. The four 
boards just described were designed for grounded cir- 
cuits only, but with the use of metallic circuits other de- 
signs became necessary. Two good types of the first 
metallic circuit-boards are shown—those used at Buffalo, 
N. Y., and at the Thirty-eighth Street Exchange, New 
York. The frames of these vary somewhat from former 
types, while the keyboard apparatus is more complex, 
and double conductor plugs and cords are used. A sec- 
tion of board such as is used in many small exchanges 
in New England makes a handsome appearance, as does 
the last switchboard before the Model Exchange is 
reached. These last are metallic circuit boards as made 
in 1891. 

The Model Exchange begins with 100 pairs of under- 
ground cables, coming up from beneath. the floor to ter- 
minals; from thence cables pass to the main distributing 
board, which is of the latest type, complete with strong 
current protectors and fuses. Next in line is the inter- 
mediate distributing board. These distributing boards 
have sufficient cables and ‘jumper’ wires to show their 
working. Beyond these come one and one-half sections 
of the multiple switchboard of the latest and most ap- 
proved style. The frame has a capacity for 5,400 sub- 
scribers’ lines and 240 trunk lines, and it is equipped 
with spring jacks and cables to its utmost capacity. The 
mass of cables at the back gives the uninitiated a fair idea 
of the complex nature of a multiple switchboard and the 
chances for trouble in its working. Within a space of 
693g by 26 inches (the face dimensions of the spring 
jacks) the entire 5,640 lines can be reached. Each line 
requires, through the switchboard, three conductors, 
making 16,820 conductors which must be kept insulated 
from each other. The sectional area of this mass of 
sables is about 26 by 6 inches. In constructing this board 
special attention has been given to the comfort of the 


operator. The keys and connecting apparatus are ar- ~ 


ranged on a shelf within easy working distance. The 
spring jacks are all opposite the operator, none being 
above an easy reach. The annunciators are, as in the 
oldest board, at the top, but, unlike the first boards, 
they reset themselves automatically. This is accom- 
plished by working the annunciator with two magnets, 
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one of which responds to the call, allowing the armature 
to fall, while the other is controlled by a local circuit, se 
that the plugging-in in answer to the call draws the ar- 
mature up omce more, ready for use. The operator need 
mever towch these annunciators. The spring jacks used 
with this bridging system do not break contact when 
plugged into. The keyboards of this switchboard are 
hinged so that they can be opened like a trap deer, and 
repairs or inspection ‘of the keys made. 

An almost exact duplicate of this switchboard is in use 


y it 
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proof and office wires and cables of various other kinds 
ate also displayed here. Upon a table are fouti spools 
of silk-covered magnet wires varying in size from 12 to 
38; cotton covered annunciator and office wires are also 
displayed in large profusion. 

In the extreme northwest corner of this block, as shown 
on the plan of the display, to the east of the aisle, is a 
novel little instrument, which has excited the curiosity 
of many passers-by by its peculiar and at first unintelll- 
gible motion. It is a wooden finger some 18 inches long. 





THE SWITCHBOARD. 


in the exhibit of the American Bell Telephone Company, 
for which purpose it was designed and installed by the 
Western Electric Company. 

Besides all these multiple switchboards there are many 
forms of small or standard switchboards, as well as 
desks and cabinets for switching purposes. Drawings of 
the circuits employed in the various boards are displayed, 
inaking an interesting study to notice the changes from 
the first standard switchboard to the multiple board of 
the present day. It is safe to say that this display con- 
stitutes the most complete exhibit of telephones and 
switchboard apparatus ever shown, and it is one well 
worthy of careful study by the telephone fraternity. 

Adjoining the switchboard exhibit there has been 
erected a model subway, after the pattern of what is 
known as the Patterson subway. In this it will be re- 
membered that the conduits come into a rectangular 
manhole at the angles instead of at the sides, and the 
cables are carried around the sides instead of directly 
across the space obstructing the manway. The advan- 
tage of this arrangement, where it is possible to employ 
it, lies in that the cables, in being carried from the ducts 
to the sides, require to be bent through a lesser angle 
than is the case where they enter the manhole in the 
middle of the sides. A convenient form of subway 
drawing-in capstan and skid are also shown. 

Just north of this will be found the Patterson cable 
exhibit, which embraces reels of lead covered telephone 
cable, all of which is insulated with paper. All of these 
cables are now made dry. Some years ago the American 
Bell Telephone Company had a committee appointed to 
draw up specifications for the manufacture of telephone 
cables, and as a result a maximum capacity of .08 micro- 
farad was determined upon. All telephone cables are 
now made according to these specifications, and paraffine 
und cotton have been abandoned in their manufacture 
und paper substituted, because the latter is cheaper, and 
cables thus insulated have considerably less capacity 
than those made by the former process. An entire revo- 
lution has therefore occurred in the of cable 
Inanufacture for telephone purposes within the past two 
years. Of course, with this paper insulation, it is impos- 
sible to draw the cable into the lead tubing, as was for- 
inerly the custom in the manufacture of Patterson cables, 
but the lead tubing is now made around the cable by 
means of a lead press. 

Among the displays of Patterson cables are those con- 
taining 150 pairs of conductors, measuring 2% inches in 
outside diameter, those containing 100 pairs, 214 inches in 
diameter, and 50 pairs, 1% inches in diameter. We have 
stated that paraffine and cotton are not used in tele- 
phone cables. An exception is made, however, in sub- 
arine cables, for these are insulated with cotton satur- 
ited with paraffine. They are also armored on the out- 
side. Samples of are shown. Samples of 
splices of telephone cables and telephone terminal boxes 
can also be found in this part of the exhibit. A large 
assortment of magnet wires, switchboard cables, weather- 


process 


these also 


terminating in a ground glass incandescent bulb, the 
whole mounted upon a neat little oak cabinet. This finger 
is forever and eternally changing its direction, and if 
one were to attempt following with the eye every object 
to which it seems to be pointing he would be under the 
painful necessity of calling upon an oculist very shortly 
for treatment for strabismus. A word of explanation, 
however, will enable visitors to avoid such a necessity, 


for this finger is not pointing to anything, but busily en- 


gaged all the time in writing on the air the words West- 
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in bak, and the central posts around which they are built 
are tastefully illuminated, each with four electric lamps 
with vari-color shades. A large number of annunciators 
for private houses and for hotels are attractively dis- 
played upon a large oak partition, but in these days of 
luxurious homes it is not unusual for a gentleman con- 
templating building a residence to have his architect plat 
an annunciator in keeping with the other fittings. These 
are not infrequently combined with a clock, and samples 
of these specially designed instruments are exhibited. 


THE LIGHTNING TOWER. 


In the exact centre of the Western Electric Company’s 
exhibit rises what has become known as the lightning 
tower, which is a cylindrical shaft rising from the 
floor to near the ceiling, which is here the floor of the 
gallery. This is one mass of 16-c. p. lamps laid en 
echelon, so as to completely cover the timber of which 
the pillar is composed. While these lamps are. arranged 
in horizontal circles, the colors are arranged in spirals, 
each about two feet wide, and alternating in red, white 
und blue. From the top, extending to the four corners 
of the exhibit, just beneath the gallery floor; are ar- 
ranged four streamers of lamps in the conventional 
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zigzag form of a lightning flash, and these lamps, tuo, 
are in the primary colors. At the termini of two of 
these flashes (at the northwest and southeast corners of 
the exhibit) are hung large globes similarly decked with 
lamps of the different colors, and these globes are kept 
in continual rotation by means of small motors, through 
worm gear. The two other streamers terminate in sta- 
tionary clusters of lights, which follow each other in 
different colors, when it comes their turn. 

Suddenly, as one gazes at this curious structure, he is 
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ern Electric Company. The mechanism by which this 
motion is obtained will be explained later under the head 
of “Writing Machines,” of which there are two here, 
and which will be seen to be exceedingly simple, though 
no less ingenious because of their simplicity. 

Directly opposite across the aisle from the cable dis- 
play is erected the police patrol call-box display and 
electrical apparatus pertaining to the system of annuncia- 
tors. Three model patrol boxes have been erected here 


startled by a zone of light issuing from the floor and 
rapidly progressing upward to the top of the column, 
where it seemingly lingers for a moment before leap- 
ing, and then leaves the column and branches out 
into the four streaks of lightning before mentioned. 
These it traverses rapidly, leaving behind it a trail of 
darkness as it eats its way into the darkness before it, 
and finally disappears in the terminal globes and pend- 
ants. It disappears for only «a moment, however, for 
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immediately the latter flash out first in ribs of beautiful 
blue, then red, then white. This is repeated three 
times, when all is darkness for 2 moment, and a new 
zone of light starts up from the floor again and goes 
over the same programme. Thus, all day long, and 
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when the buildings are open in tke evening, too, does 
this weird display repeat itself. It is entirely auto- 
matic, and when the current is once turned on the 
show commences, and will continue as long as the 
current lasts. It forms an exceedingly striking ex- 
hibit, and while it is in no sense artistic, it is novel 
and fascinating, and through all hours of the day and 
evening, when it is in operation, it has a crowd of cu- 
rious spectators around it. Nor is the company willing 
that these people skall go away without knowing how 
this is all accomplished, for they have provided a 
means by which the people may satisfy their curiosity. 
The mechanism is in the basement, but over this they 
have left an aperture and boxed it in with a window 
through which the whole operation may be viewed. 

The commutator by which the various circuits are 
thrown in and out of action consists of a long cylinder 
made up of wooded discs a foot in diameter. On the per- 
iphery of each of these discs is placed a cam, which trips 
up a lever as it passes, and makes and holds a carbon con- 
tuct for a few moments of time. In order that 
nay be 1com for the carbon contacts, the cams which 
t.ip the levers on one side of the drum alternate with 
those that trip the levers on the other side. The con- 
tucts ure made in regular sequence down one aide of 
the drum and up the other until those contacts are 
reached which connect with the colors on the globes 
and pendants at the ends of the lightning flashes. 
These we have seen repeat themselves three times, and 
to accomplish this the cams on those discs are arranged 
accordingly. The current comes up through the centre 
beneath the cylinder and is carried thence to copper 
strips along the boards upon which the levers on either 
side are connected. Each lever is electrically connected 
with one or the other of these copper strips and termi- 
nates in a clamp holding a piece of carbon. This, when 
depressed, makes contact with another piece of car- 
bon flexibly suspended on a copper spring. The normal 
position of these carbons is apart, as shown in Fig. 9, 
und this separation is maintained by the coiled spring, 
us shown. The most interesting feature of this device 
is the provision for blowing out the are. Near at hand, 
under both rows of contacts, runs a tube connected 
with a fan, and from this rises a small nozzle for each 
contact, so directed as to cause a stream of air to con- 
tinually impinge upon the carbons, and by this means 
they are always kept cool and arcing is prevented, al- 
though a current of 25 amperes is thus broken. Corre- 
sponding to each lever there is placed near by an in- 
candescent lamp of the color corresponding to that 
controlled by that circuit, so that one looking down 
through the scuttle not only sees the movement of the 
evommutator, but also the play of colors resulting. The 
cums are so arranged that usually seven levers are de- 
pressed ata time, and since each circuit controls one 
circle of lights on the pillar, the zone of light creeping 
up is seven lamps deep or wide. The motion of this 
zone—the increase on the upper side and the decrease 
on the lower, which constitutes the progressive move- 
ment—is so rapid and perplexing that the eye cannot 
detect how wide it is, measured in rows of lamps, but 
it may be interesting to know the actual width, which 
is as above stated. 

There are on the column 68 rows of 16-c. p. lamps—20 
lamps in a row, making 1,360 lamps. Each group of 
2v constitutes a separate circuit, which is fed by a con- 
ductor of 26,251 circular mils sectional area. This comes 
direct from the switchboard through the commuta‘or, 
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rhere is a common return having a section of 65.000 
cireular mils. 

ach ef the four lightning streamers is composed cf 
1s) lamps, making 600 in all. Of these, 300 are white, 
159 blue and 150 red. There is a common return tor 
each of the streamers, each 41,743 circular mils section, 
uniting together at the junction of the streamers into 
the common return of the column section. In the 
streamers there are 56 branch circuits, each having a 
section of 4,107 circular mils. The revolving globes each 
‘arry 276 16-c. p. lamps = 552 Sc. p., and a circuit of 
105,593 circular mils section runs to each group of lamps, 
besides a conductor of 66,373 circular mils section to 
each motor. On each globe there are 92 red, 92 white 
and 92 blue lamps and the globes make 80 revolutions 
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grace the otherwise beautiful and creditable electrical 
display at the World’s Fair. Of these latter we 
shall have something to say at a future time 
perhaps; of the former we speak now, but only in 
praise. 

Of one we have already spoken—the writing machine 
or finger. Just west of this across the aisle in a glass 
case is a beautiful model of a marine engine apparently 
driving an equally neat little Western Electric generator, 
which presumably furnishes current for a half-dozen 16- 
c. p. lamps. Visitors stop to admire the mechanical per- 
fection of the little machines, and those who are posted 
as to the rule forbidding the use of steam in the Elec- 
tricity Building wonder how this company have suc- 
ceeded in evading the rule. We will only whisper in 
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per minute. In the two stationary pendants there are 
120 lamps—60 red, 36 white and 24 blue. 
Recapitulating, we have of 16-c. p. lamps: 


Iv pillar ..... nF hide cs sete 1,360 
In streamers....... .... ; 6” 
In revolving giobes...... 532 
ere 120 


2,632 lampe or 42,112 candles altoget he -, 


On the Edison tower there 
are said to be about 4,000 
5-c. p. lamps, which would 
give a total illumination of 
about 20,000 candles, or less 
than half that of this exhibit. 
This latter, however, is never 
totally illuminated, so _ its 
brilliancy is never so great 
as the candle power would 
imply. The motive power 
for the commutator cylinder 
is a \&h. p. electric motor, 


and that of the revolving 
globes a -h. p. motor for 
each. In all three cases the 


reduction of 
worm gearing. 

Facing the aisle which runs 
along the north side of the 
Western Electric Company’s 
exhibit are three displays 
which are intended simply for 
amusement, and (for this 
reason have been termed 
“fakes” by the representatives 
of the company. They are 
harmless, however, display 
great ingenuity and afford amusement to the passer-by. 
They are not only creditable to their originators, but to 
the authorities upon whose judgment depends the ad- 
mission of exhibits. In all these respects they differ 
widely from those other numerous fakes, which, be it 
said with shame to those who are responsible, dis- 


is by 


speed 





their ears that this company has a “pull,” and it is this 
“pull” that runs the engine, not steam. 

Next west comes a large display of batteries; these are 
not fakes, however, but west of these is a large oak cuse 
upon the top of which are outlined in incandescent lamps 
red, white and blue, the script letters W. E. Co. Behind 
these letters is a wooden pointer or finger every way like 
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the previously mentioned writing machine, except that it 
has no lamp at its end. It keeps in motion, however, de 
scribing in thin air the letters in front of it, and as fast 
us it moves the lamp at which it points lights up until 
the whole legend is written in air and also in fire. And 
then what does it do but retrace its evolutions, undoing 
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exactly what it had done before. Then it writes the 
letters again and rubs them out once more, only to repeat 
the same thing over and over again and all day long. 
The finger never touches the lamps, but its movements 
and the illumination or extinguishment of the lamps oc- 
cur simultaneously. Certainly one must be the cause and 
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only necessary to place it on the same carriage as the 
rollers and to add to it two other motions at right angles 
to each other which were the rectangular components of 
the letters to be described. To accomplish this two 
boards were nailed to each other at right angles, and in 
their vertical and horizontal faces grooves were cut 


\ 






467 


along before writing the second. In this case, however, 
there is a motion of translation to the wand, so that 
when it describes each svecessive stroke it is just behind 
the same curve in the sign. This resolving of curves into 
their rectangular components is familiarly exemplified 
in the pantograph, and has found its most marvelous de- 
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the other the effect, but which is which is the question. 
We have seen an incandescent lamp bulb light up to full 
brilliancy by the mere pointing at it of Mr. Tesla’s 
finger, but this is not a phenomenon of that kind. The 
lamps in this case would go on lighting up and becoming 
dark just as well without the magic wand as with it, and 


which corresponded to the two curves which these coim- 
ponents would make when combined with the travel of 
the carriage. In these grooves run two rollers which, 
through their rigid connections, are pivotally connected 
to the inner end of the finger. The latter is, therefore, 
compelled to assume a motion which in direction and 


velopment in the newly perfected telautograph of Prof. 
Gray, so fully described and illustrated in our issue of 
March 25. 
THE SCENIC THEATRE. 
Perhaps the part of this company’s display that will 
be most generally appreciated by the public at large is 





this is done by two rollers in the back part of the case 
hidden from view, which are driven back and forth over a 
series of contacts controlling the lamps vy a nut and 
screw actuated by a smaller motor on the floor. The 
finger was an afterthought, and to cause it to describe 
the letters in unison with the action of the lamps it was 


SUNRISE EFFECT IN THE SCENIC THEATRE. 


extent is the resultant of the two motions. In the case 
of the finger with the lamp on its point there is no motion 
of translation of the finger, so the letters which it de- 
scribes are written over each other in the same space 
just as would be the case with a pen on paper if, after 
writing the first letter of a word, the pen were not moved 





the scenic theatre, which stands just north of the in- 
dustrial display. Here has been constructed a small 
building with full stage equipment, with which are 
shown some beautiful stage-lighting effects such as are 
producible only by means of the electric light. The 
auditorium, which, unfortunately, is quite limited in 
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capacity, hardly admitting with close crowding as many 
as 100 people, is supposed to be a balcony, from which 
the audience look out upon an Alpine scene: in the im- 
intidiaté: foregtouiid ld A grassy térbact With iiniitdre 
Hectrit foulitdiiid of éither hand bursting forth from 
amid clusters of flowers. These fountains are real, and 
the jets are illuminated axially by electric lights, 
whose rays are reflected upward through colored glass 
screens. Beyond is a little lake into which a miniature 
stream debouches from beneath a Roman bridge. On 
the right is a gateway with sphinxes, which guard the 
approaches to the battlements on the heigths beyond: 
On the left is 4 rural Swiss village with its chtrch, 
parsonage; a hay rick, wagon half loaded with hay, 
pidwing impleivtits dnd other actotipaniménts of i 
ptidptrly equipped rural scene. Thus far all is in true 
perspective. In the middle distance is a range of fddt 
hills, at the base of which is an obscured lake, the 
source of the watercourse being in the foreground. In the 
distance are the snow-clad Alps, which, of course, form 
the real. centrepiece of the picture: Our artist has por 
trayed very sucttssfilly this scene in one of its many 
liidods: | 

At the beginning of the entertainment both audi- 
torium and stage are in utter darkness—that tangible, 
palpable darkness which we read about, and then, one 
by one, the stars appear, and gradually the landscape 
takes shape in the moonligtit, Whiost favs frst kiss thé 
Hi#litst peaks and grddually work their way down into 
the valley. The effect is much heightened by the re- 
flection of the moon’s rays from the surface of the 
little lake at the base of the foot hills. The lights in 
the houses at first show brilliantly through the un- 
shuttered windows, but as the night wears on and the 
moon begins to set they one by one disappear. This 
moonlight effeet is prodiictd by tlireé grééii ldmjis of 
16 & p, Which are draWn iicross the stige dver tlic 
proscenium arch from right to left. Next comes the 
break of day, with its cold gray lights; warming up 
gradually with the blush of dawn: The purples in the 
valleys and the grays above gradually give place ty the 
fosier tints, and the snow-capped peaks are at ldst 
touched with Aurora’s tints of brilliant red: Frdém the 
trest these reds gradually creep down to tke little 
village in the foreground, and then, eclipsed by the 
greater brilliancy of the direct sun’s rays in the east, 
give place to the pure whites in the east. Then comes 
the sunset, which gives another opportunity for pretty 
light effects, and the evening ends the display as it 
commenced, with darkness obscuring the scene. 

To many the means of accomplishing these beatitifully 
realistic light effects will prove not less interesting 
than the effects themselves, and for the purpose of en- 
lghtening these we will take our readers behind the 
scenes, Mr. Outeault has given us a Very good view of 
What is here to be seen, and this will enable us to de- 
scribe the arrangement more clearly. 

On either side of the proscenium are two upright rows 
of light, the two outside’ ones each containing eight 
white lamps of 16 c. p. These reflectors are each ccv- 
ered with ruby glass, The two ifiner ones each contain 
eight blue lamps of 82 nominal candle power. These 
four are known as the- proscenium lights. Overhead 
both to the right and left of the stage, are two 1ed 
screens, Shaded from a very deep to a very light tint; 
und running on a track from behind the right band 
screen to the left hand one, is a pyramidal group cf 15 
s2-c, p. White lamps, This is ‘the sun. Above this, on 
au similar track, is a group of three green lamps for 
moon effects. In the centre, over the proscenium avch, 
is the ee which permits the rays of shree 
$2-c. p. lamps to diverge through a slit. This is belted 
to na vheestat shaft outside the theatre, and is caused 
to revolve slowly—its rays first touching the highest 
peaks and gradually working down, so that hey ein- 
brace the whole scene. These rays pass through red 
glass for sunrise effects. 

In the ceiling there are three rows of lights -alled 
borders—the one nearest the front consisting of 16 
16-c. p. lamps behind white ground glass used for the 
giay of dawn; that in the centre of 20 16-c, p. lamps, 
behind red glass, and the one in the rear of 26 32-c. p. 
blue Tamps. 

Back of the scene near the front are two reflectors 
is the set of rheostats by which the graduation of lights 
horizontal reflector with 16 blue lamps of 32 ¢. p., and 
back of the high mountains two inverted V-shaped re- 
flectors—-the upper one containing 29 blue lamps of 32 
c, p. for sky effects, and the inner one 32 red lights of 
16 c. p. for red horizon effects. 

Outside the building, arranged along its northern side, 
are the set of rheostats by which the gradation of lights 
is automatically controlled. There are 11 of these rheo- 
stats which consist of sheet iron drums 10 inches in 
diameter and 20 inches high. These are first wrapped 
with asbestos and then wound with German silver wire 
imbedded in plaster-of-paris. The contacts which run 
over the bare surface of each resistance coil consist of 
tive wheels at the ends of bellcrank levers held against 
the cylinder by coiled springs, and are moved longitudi- 
nally along the cylinder by a screw attachment driven 
from a shaft making 40 revolutions per minute. An auto- 
matic attachment at either end of the screw guides 
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causes the carriage which carries the contacts to come 
to a standstill at any predetermined point or to reverse 
its ditectiott of nictict at will. The whole contrivance 
is Hew ahd ihgetlious arld ptovides for a gtadiial shading 
of the light unattainable by hand control. From these 
11 rheostats are carried 17 circuits, and although the 
lamps used are all 80-volt lamps they are placed on 110- 
volt circuits, so that the brilliancy obtainable is far in 
excess of that indicated by the label on the lamps. For 
the moonlight effect the green lamps are used as already 
stated. At the breaking of dawn the atin is non-luminous 
atid behitid the deiisest part of the sunrise scréeii. The 
blues arid the reds, both in the proscenium and borders 
as Well a behitid thé sceties, are gradually turtied on 
with the sun, which iattet citiea to full brilliancy be- 
hind the dense red before it commences its journey. Tie 
red sky colors are produced by the reds -behind the 
mountains, and the purples of the valleys By tlie blues 
behind the foothills and on the proscenium. Next the 
sunrise drum begins to revolve; casting reflected red 
tay’ first upon the peaks ind theti Upoii the valle}: At 
the sdmé tinie the stin has gottett its full voltage behind 
the dense red screen, and has commenced its journey 
from east to west, moving frém denser to less dense 
portions of the glass until its full unobstructed rays give 
bright daylight: The time for dawn is 2 minutes; that 
from starlight to beginning of sunlight 6 minutes; the 
joutriey df the suti*fromi east td West cotistintes 8 mir- 
utes, and sunset occupies 6 minutes mote; makitig 20 
minutes from starlight to starlight. 

The stars are produced*by 30 16-c. p. lamps shining 
through perforations in the canvas sky. Besides the 
above effects there will be a storm scene with its thun- 
der and lightning, and finally a beautiful rainbow in real- 
istic manner grows before the eyes as one views the 
scene, olily td fae away a#ain by insensible degrees: 
The lightting effect is profuced by an entifely ttew 
pro¢ess itivetited by Mr, Patterson, arid the rainbow is 
likewise entirely new; néver having before been suc- 
cessfully accomplished. This discovery is the invention 
of Mr. Tucker, who shares the credit with Mr. Patter- 
son of hivitig desigtied and brought to completion this 
most beautiful display. 

The whole arrangement is automatic, and is intended 
when once adjusted to repeat itself every 20 minutes or 
half hour without more atention from those in charge 
than the mere starting of the rheostat shaft. This whole 
display of the Western Electric Company, as before 
stated, reflects great credit upon its designers and upon 
those who, by financial encouragement, have rendered its 
completion possible. 


_— 


#HE ELRCTRICAL FOUNTAINS AT THE WORLD'S FAIR. 

Both electric fountains were displayed with full head 
of water Thursday evening, June 15, for the first time, 
as far as the water display was concerned; with 
great success; But the illumination was an intense 
disappoitttment to thé throngs that had expected su 
much. It is not fair to criticise this display at this 
time, for it was the initial test of the electrical equip- 
ment, and we trust that the grave errors in design 
which have now, for the first time, been made publicly 
manifest, will be corrected so as to make these foun- 
tains what they should be—the crowning glory of the 
electrical exhibit. By the turning on of a water valve 
by an exhibition e¢mployee, one of the engines in the 
generating plant of the Western Electric Company was 
wrecked Thursday afternoon. The valve connected 
with the condenser and its turning on flooded one of 
the engine cylinders with water at 40 pounds pressure. 
Another engine was soon thrown into service, however, 
and the illumination in the Electricity Building in the 
evening was not interfered with, although some lights 
in the Transportation Building were’ sacrificed to ac- 
complish this, 


THE HAtXDTMUTH CARBON EXHIBIT, 


Near the northwest corner of Electricity Building, mid- 
way between the displays of the Elektron Manufacturing 
Company and L. J. Wing & Co., may be seen a hani- 
some architectural pile which at once attracts attention. 

At a distance, its purpose other than that of pure ornmn- 
ment could scarcely be divined, but on closer approach 
it is seen that the well known and extensive carbon 
manufacturers, F. Hardmuth & Co., of Vienna, have 
adopted this tasteful method of displaying their wares. 
Thus they have made the homely but useful carbon con- 
tribute to the artistic beauty of its surroundings, and 
while not brilliant in its own substance, it adds brilliancy 
by its contrast 

Those familiar with the history of are lighting know 
the difficulties that were encountered in adopting the 
are light to incandescent circuits, and that are lighting by 
the constant current was already old, as electrical things 
0, before much that was accomplished in this line on 
constant potential circuits. Besides the difficulties of 
regulation and feed on circuits of the latter character, 
there were others of a grave nature which were not met 
with in the older method of distribution, and perhaps 
the most serious of these was the manufacture of a 
suitable carbon adapted to the new conditions. A hard 
and dense pencil, which answered all requirements on 
constant current circuits, proved by far less satisfactory 
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in the new adaptation. Long experiment with material 
finally demonstrated that a softer carbon was now re- 
quired, but while this proved better in some respects it 
still iackéd miuck im others. The maintenance of a suit- 
able ctatek alWay8 cetittal to the peticil was a sitte qua 
non, and great progress had been niade Wiieti the coted 
carbon was introduced. But there were many othe® dif: 
ficulties which were encountered, and these also had to 
be surmounted, and how they have been by different 
manufacturers is usually kept by them jealously as trade 
secrets, 

Messrs: Hardmuth & Co., who are among the largest 
nianufdcturers 6f cafboils iit all Europe, have long been 
working ini this field, and the excellerice of thei? product, 
which is known here as well as abroad, ‘attests td the 
suecess which they have met. How they have solved 
the various pfoblems would form an. interesting chapter 
were it written, but the material for such a chapter is 
for the reason abéve assigned unobtainable. 

The atchitectutal stiticture of which we have spoken 
id cbiiipisell aliiost entirely of their carbotis iit sizes 
varying in diameter front 1%-itich to 3 inches, both eored 
and solid. 

Notwithstanding that their carbons are mote expetisivé 
they have boldly entered into competition with our home 
manufacture, being emboldened to take this step by a 
very valuable recent discovery by which they claim for 
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their carbons an incredsed éfficteticy in both light arid 
life of from 25 to 30 per cent. over thé Old style carbotis: 

Their American agents are the International Thonisow- 
Houston Company, from whom the Exposition authoft 
ties have purchased large lots for use on incandescent 
circuits within the Fair Grounds. Among the uses to 
which these have been put already are the are light illu- 
mination of the electrical fountains and the United States 
battleship “Illitiois.” ‘These carbons have also been em- 
ployed in the illumination of the Grand Basin. 

THE STIRLING BOILER BXHIBIT. 

Considerable interest attaches to the exhibit of water. 
tube boilers made by the Stirling Company, both by 
reason of the character of the exhibit itself and of ac 
count of thie circumstances under which it was made. 
It will be recalled by most of our readers that when the 
Exposition Company first advertised for bids for boilers 
for the Fair, the Stirling Company submitted the lowest 
hid; that subsequently when it was determined to rent 
boilers itistead of buying them, a contract was made be- 
tween the Exposition and the manufacturers of six other 
boilers without the. Stirling Company being consulted. 
The Stirling Company looked upon this as an effort to 
keep it out of the field entirely. When it developed later 
that more power would be needed than had been pro- 
vided, the Stirling Company applied to the Exposition 
Company for the privilege of installing its boilers in the 
space that remained, on the same terms that had been 
made by the other boiler companies. The application, 
however, was refused. Appealing to the Council of Ad 
ministration, the Stirling people secured a reversal of the 
decision of the Exposition management, and were 
awarded a contract, under which they proceeded to 
install two batteries of 800 h. p. each in the main boiler 
room. An application was then made to the courts 
for an_ injunction to restrain the Exposition 
Company from permitting the Stirling Company to in- 
stall its boilers in the main boiler room, but was 
finally dismissed by Judge Grosscup, of the United States 
District Court, with costs against the complainant. The 
Stirling Company thereupon resumed the erection of its 


boilers, and its exhibit in the main boiler room is the: 


result. 
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The exhibit is a most creditable one, and consists of 
three separate and distinct plants, aggregating 2,800 
h. p., comprising two separate batteries, each containing 
two boilers of 400 h. p., in the main boiler room; one 
battery of two boilers of 400 h. p. each in the boiler 
room annex, and one battery of two boilers of 200 h. p. 
in operation at the Libbey Glass Company’s exhibit in 
the Midway Plaisance. 

The exhibit in the main boiler room is located at the 


extreme west end of the room and is conspicuous both. 
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handiwork in polished aluminum, .brass and _ nickel. 
Back of all this, and at the two ends of its space, kang 
olive plush draperies which give to the space a very rich 
and drawing-room-like appearance. 

For the benefit of those who are not versed in such 
matters, and as a reminder to those who are, it may be 
said that in all boilers there is a space not only for the 
water, but also for the steam, A proper proportioning 
of these two spaces is essential, not only to the economy 
of opération, but to safety. Should too much space 


by reason of the massive and generally “solid” appear-*y,be occupied by water the production of steam will be 
ance of the boilers themselves and by reason of their *«lpiver, its supply to the engine less regular, and the 
color, a radical departure from the beaten path having - cost of ‘generating will be unnecessarily high. ; If, on 
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been made in painting them white, with silver trimmings, 
the object being to have the plant in operation appear 
as “a thing of beauty,” ete., in its cleanliness, as well as 
a model steam producer in economy, efficiency and 
safety. 

The general construction of the boiler is familiar to 
most of our readers, but in brief it consists of three 
upper steam drums and one lower mud drum, respect- 
ively 36 and 42 inches diameter, all connected by means 
of 34-inch tubes, which are expanded directly into the 
drums, and so bent as to allow for the varying degrees 
of expansion’ and contraction: 
is a 16-inch manhole faced elliptically, against which a 
plate maybe fitted and held in place by wrought steel 
bolts. The removal of these manhole plates. gives access 
to every tube in the boiler, and the drums are large 
enough te enable a man to work inside conveniently. 
The water is fed into the rear upper drum, and flows 
through to the mud drum beneath, coming in contact 
in ita descent with the ascending gases, and becoming 
heated to a sufficiently high temperature to cause the 
precipitation of magnesia, lime and other solid matter 
that the water may contain into the mud drum beneath. 
As a-result the two front -rows of tubes are filled with 
chemically pure water and all danger of scaling is there- 
by removed. , 

Thiere is no cast metal used in ‘the construction of the 
boiler, in consequence of which a higher pressure may 
be carried with absolute safety and without danger of 
explosion. The boiler is subjected to a cold water test 
of 200 pounds when erected, and is guaranteed by its 
manufacturers to stand a steady working pressure of 
150 pounds. 

One of the principal claims made for the “Stirling” is 
its ability to successfully handle very impure water, a 
claim which is well borne out by its operation at Pitts- 
burgh, Wheeling, Cincinnati, Louisville, St. Louis and 
New Orleans, where the feed comes from the Ohio and 
Mississippi rivers in a very muddy and foul condition. At 
some of these points, notably Pittsburgh and Wheeling, 
it is claimed that the boilers have run day and night for 
months under a constant steam pressure of 150 pounds 
without being closed down for cleaning, the only work 
found necessary having been the opening of the blow-off 
cock two or three times in the twenty-four hours, and 
blowing down water one or two gauges. 

EXHIBIT OF THE RELI\NCE GAUGE COMPANY. 


The Reliance Gauge Company, of Cleveland, O., has 
one of ‘the most attractive exhibits on the second floor 
of the Electricity Building, showing a full line of its 
celebrated Reliance Safety Alarm Water Columns for 
steam boilers. These are shown in varying sizes, from 
those suitable for miniature boilers of single horse 
power to those large enough for use on boilers of 
1,000 h. p. 

The space alotted to this company has been covered 
with handsome brussels carpet, and has been richly 
tastefully furnished with chairs, tables and other office 
equipment. In the background has been erected a sam- 
ple-board, if such it may be called, upon which are 
displayed the various specimens of this company’s 


In-one end -of-each-drum = 


the other hand, too little space is given to the water, or 
through inattention to its inadequate supply, destruc- 
tion comes to the boiler through overheating of those 
parts whick are intended to be below the water surface, 
by unequal expansion, and in extreme cases by its 
complete destruction by disastrous explosions. Every 
experienced engineer knows that for a given type of 
boiler, the maximum efficiency of evaporation and great- 
est length of life of the boiler can only be obtained by 
the most careful attention to the water lines, which 
must not vary beyond a certain fixed maximum and 
minimum height. _To enable the fireman to keep within 
these limits it is customary to place upon all boilers a 
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dence of his neglect.of duty, has long been a de- 
sideratum. Such a device is the Reliance Guage Co. 
exhibiting in its space, and it is attracting the well 
merited attention of steam users. 

The principle involved is this: Within the column 
are placed two floats and a valve, so arranged as not 
to interfere with each other or with the water-gauges 
or gauge-cocks, the latter being entirely separate and 
independent of the former. When the water rises to 
the third guage, the high water float raises the valve 
lever and an audible high water alarm is at once 
sounded, and continues sounding until the water is re- 
duced within the superior limit. This alarm may be 
a steam whistle or an electric gong, and not only calls 
the attention of the fireman to his lapse of duty, but 
also of his superior to his carelessness. The adjustment 
of this device is so delicate that it is impossible for 1-16 
of an inch excess of water to exist in the boiler without 
it being at once reported; thus a sufficiency of good ‘dry 
steam generated under favorable conditions is always 
assured. On the other hand, when the water falls to 
the first gauge-cock, below which limit it should not be 
allowed to go, the low water float in like manner opens 
the low water alarm, which also continues to sound 
until the difficulty is rectified. The knowledge that the 
employer will be aware of his neglect not only spurs 
on the fireman to speedy action in correcting the diffi- 
culty, when it happens, but also keeps him alert to 
avoid its occurrence. In this manner all the evils which 
ure due either to too much or to insufficient water, and 
which latter occasionally culminate in the explosion of 
the boiler itself, are rendered almost impossible. In 
fact, by the use of this device, the responsible man of 
the establishment is kept constantly aware of the fidel- 
ity of his firemen, or their faithfulness, as the case may 
be. 

Another feature of the Reliance Water Column which 
gives it an advantage over the ordinary devices is the 
sediment chamber attached thereto, in which all sedi- 
ment or foreign matter going through the feedpipe is 
entrapped. In the ordinary water column this matter, 
coming up, circulates through the column, dirties the 
water glass and even stops up the passageway by which 
it entered, and when it does fall back it remains in a 
position only to be returned again the next time the 
gauge cock is tried. The Reliance column, however, as 
before stated, feeds at the side, and has in addition a 
trap or sediment chamber in which the suspended matter 
finally settles, and where it cannot be disturbed again 
by the subsequent opening of the gauge. The water is 
always free to circulate through the column, and the 
glass remains clear. 

All of these features must recommend this column to 
the steam user, as by keeping the water lines within 
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series of water gauges by which the water level may 
be readily observed at all times, but as is too well 
known, through the carelessness of the man in charge 
or through the clogging of the water tubes, these limits 
are often allowed to be passed, and since there is no 
warning to others than the culpable one, nothing is 
known of his carelessness until the boiler has given 
out prematurely, or has suddenly taken to itself wings 
and fled. which shall render such care- 
lessness and neglect impossible, and which, like the 
watchman’s time signal, will stand at all times a vigi- 
lant guard over his actions and give indisputable evi- 


Some device 


bounds a saving of fuel is very apparent. The possibility 
of straining and burning of the boiler is almost entirely 
obviated, and in this way, too, through a greater length 
of life of the boiler itself, economy is subserved. ‘The 
readers of The Electrical World will find in this display 
a number of easy-chairs in which to rest while inspecting 
the exhibit, and in Mr. George B. Clarke, who is in 
charge, a genial gentleman, who will be glad to explain 
the details of the apparatus by means of the full-sized 
instruments displayed, as well as by the small aluminum 
models so cut away as to show the various working 
parts. 


















































































An Electrical Wedding. 





During the past few years electricity has been used 
in many unique ways. It has played a prominent part 
in the decorations of large balls and club functions, but 
a new departure in this line was made recently, the 
oceasion being a “home wedding” in Brooklyn. The 
Issertel-Blakeman nuptials took place amid elaborate 
electrical decorations which almost took the place of 
the old-time floral display, as only trailing vines of 
smilax and bunches of daisies were used to conceal 
the necessary wires. Located directly between the 
French windows of the front drawing room was a grace- 
ful arch standing out about four feet from the wall. 
It was draped with tulle to form a dainty bower, over 
which hung trailing vines of smilax. The lamps form- 
ing the outer or under side of the arch were 16-c. p. 
frosted lamps peeping from delicately tinted glass 
shades, half concealed by green vines, while the inte- 
rior of the dome was studded with green lights, pro- 
ducing a beautifully soft effect. 

From every corner of the two spacious drawing 
rooms were festooned garlands of smilax, studded with 
colored lights, the festoons radiating from the centre 
chandeliers, which were draped with greens to form 
two large bells; from the heart of each hung a frosted 
50-c. p. lamp. 

Upon the mantels electric candelabra were placed 
(frosted tubular 16-c. p. lamps taking the place of can- 
dies), all wreathed in vines and banked with daisies. 

The arch was so arranged by a series of switches that, 
as the bride and grooni entered, the lights were turned 
on in a gradual manner, like the breaking of dawn. 

First the colored rays of the festooned lamps; then 
the stronger, yet soft, glow of the green bulbs; then, 
finally, as the wedding party stood beneath the arch, 
all the frosted lights burst in a blaze of glory, making 
a spectacle both beautiful and dazzling. The musicians 
were hidden behind banks of palms, the branches of 
which were illuminated by frosted lights encased in 
beautifully covered Japanese lanterns. 

These electrical effects were designed by the groom, 
Mr. Henry G. Issertel, electrical engineer, of the A. B. 
©. Co., and the installation was done by a number of 
his friends of this city, as a token of their esteem. 
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French Train Lighting. 








The Paris-Lyon Mediteranee Railway Company is 
going to use the electric light in 50 of its first class cars. 
Multitubular Tommasi accumulators will be used. Each 
cell weighs 24 pounds, and they will be divided into four 
groups of three cells each, and each group placed in a 
box containing three compartments, which in turn will 
be in movable wrought iron tanks with wood lining in the 
interior. Each compartment will be lighted from a lan- 
tern containing two incandescent lamps of 10 c. p. and 20 
volts. The weight of a movable box and the group of 
three elements is 120 pounds; the entire weight of the four 
boxes comprising the complete battery of 12 elements is 
480 pounds. The total weight of the plates alone is 32v 
pounds. The total energy of the battery is 5,600 watt 
hours, atid the total number of hours of lighting is 36, 
assuming a consumption of 38 watts for each lamp. 
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The Whitney Alternating Current Instrument. 





In the illustrated article in THE ELEcTRICAL WorRLD of 
June 8, 1893, descriptive of the Whitney alternating cur- 
rent instrument, for which the Electrical Appliance Com- 
pany, of Chicago, is the general Western agent, a slight 
error wasmade which might be misleading and for that 
reason should be pointed out. In speaking of the fact that 
the Whitney instruments could be used for the most care- 
ful measurements of any alternating currents without be- 
ing affected by the variations in frequency, the following 
statement was made : * This has always been a great diffi- 
culty and has nec ssitated the recalibration of each instru- 
ment for the particular machine on which it was to be 
used, wheréas the Weston instruments can be used on any 
kind of alternating current machines.” This should have 
read Whitney instruments instead of Weston, as the context 
would indicate. It was the special aim of the article to 
call attention to this valuable feature in the Whitney 
alternating current instruments. 
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Belknap Dynamos and Motors. 





The general principles of motor and dynamo desigv 
have become so widely known that it can no longer be 
claimed that any one dynamo on the market is the only 
one that will run and do good work. On the other hand, 
there is yet room for improvement in details, and in 
the Belknap motors and dynamos, manufactured by the 
Belknap Motor Company, Portland, Me., the greatest 
of- attention has been paid to these and a number of 
strong points developed. 

The armature consists of a series of thin, soft iron 
discs keyed to the shaft and separated by thin discs of 
paper forming the armature core. On the surface of 
the core is wound from one to four layers of insulated 
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copper wire, according to the size of the machine. Great 
care is taken in laying this wire on to secure perfect in- 
sulation and mechanical firmness, and to avoid any dis- 
placement of the conductors by the severe strain that 
necessarily comes on them; for, as it is well known, 
the power applied to the pully of a dynamo and the 
power derived from the pulley of a motor are sustained 

















by the conductors on the surface of the armature, and 
the conductors have to stand just that amount of me- 
chanical strain; hence, the importance of rigid construc- 
tion. The armatures are very carefully balanced, so 
that there is no jarring when the machine is running. 
The depth of winding on the armatures is small, to avoid 
self-induction in the armature, which prevents spark- 
ing, the field magnets being made correspondingly 
large and strong. 

The commutator is made of pure copper (tempered), 
which experience has taught is superior to all other 
metal for this purpose. The arrangement of brush hold- 
ers has been a subject of special attention. Experience 
has shown that the wear of brushes and commutator 
may be reduced to minimum by reducing the friction 
of the holder on its stud. It then requires a spring of 


BELKNAP DYNAMO AND MOTOR, 
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machines are wound for various purposes, so a machine 
may easily be changed from a motor to dynamo, or vice 
versa, or from one voltage to another. The cap blocks 
of all the machines are made of slate and have heavy 
brass mountings for the attachment wires. The bearings 
are designed with reference to long continued hard work 
with least possible attention. 

The exhibit of this enterprising company at 
the World’s Fair, which we illustrated in 
our issue of May 27, has attracted wide at- 
tention, which shows that skillful design 
and careful workmanship are _ appreciated. 


cictaiaegieenhr ipa timameneiiaian 
Trolley Safety Devices. 


One of the stock objections urged by the op- 
ponents of the electric street railway is the 
awful effects that follow from a broken trolley 
wire, and the cases in which this accident has 
occured have been great occasions for the dis- 
play of the lurid descriptive powers of the news- 
paper reporter; the flash at the moment of 
striking the ground has been 
magnified into perambu- 
lating balls of fire, and the 
publie informed that their 
lives are in deadly peril from 
the awful broken trolley 
wires. Aside from the benefit 
of quieting the apprehen- 
sions of the public on this 
score, the matter of safety 
devices to do away with the 
damage to apparatus likely 


no small importance to the 
street railway eompanies, and we illustrate two forms 
of fittings designed to obviate the evils referred to, the 
invention of Carl Peterson, 1,374 Broadway, Brooklyn. 
The two figures together show very clearly the opera- 
tion of the devices. When a wire breaks, the release 
of the strain and the weight of the broken wire and 
overhanging part of the device itself causes the circuit 
to be broken, as shown in Fig. 2, or a sag unusual in 
amount will produce the same effect. Fig. 1 represents 
a trolley safety device, and Fig. 2 one for a trolley feed 
tap. The inventor has devised forms to meet every 
case met with in practice, as where lines cross at a 
right angle, and with a connection for the feeder tap; 
the latter and the method of suspension, by doing away 
with splicing and soldering, save much time and con- 
duce to greater reliability. 





FIGS. 1 AND 2.-TROLLEYISAFETY DEVICES. 


but small tension to secure a sure contact of the brush. 
The holders in this machine secure this, and, as a result, 
the wear at the commutator is very small. ! 

The field magnet is of the simple horseshoe type. The 
bedplate forms the yoke of the magnet and is made 
somewhat thicker at the point where the cores extend 
from it. The cores are circular in cross-section. The 
wire of the field is wound on a separate spool, made by 
placing a leatheroid head at each end of a sheet-iron 
sleeve. The winding of the field is thus made easily 
replaceable and spools thus enabled to be furnished 
wound for any voltage, if a change should be desired, 
which may be put on in a very short time with very 
little work. 

The spools of all the incandescent lighting machines 
are wound compound, the fine wire being inside and the 
coarse wire outside, the number of turns of each size 
wire being so adjusted as to secure perfect regulation 
of the machine and thus retain the voltage the same 
whether one light or the full number of lights are burn- 
ing. The spools of the motors are mostly shunt wound, 
and all motors up to five-horse power have a switch on 
top connected to a resistance in the base for starting. 
Motors of 7% h. p. and upward have a separate rheo- 
stat of a new and unique design. The resistance coils 
are inclosed in an iron box with slate front, on which 
a row of flat copper springs are mounted, which come 
successively into contact with a spiral-shaped drum as 
it is turned by a lever at the end through the space of 
half a circle. The spools for any of the B. C. standard 


Among the claims are, that the trolley wheel always 
works on a continuous smooth surface, and there is no 
sparking through break of contact; and that firemen can 
cut the wires with impunity, and only one section 
of the road will be thus thrown out. The same char- 
acter of devices can be used on electric light or other 
circuits. 

The Packard Six-Candle Power Lamp. 





Appreciating the demand for asmall lamp for orna- 
mental, advertising and special purposes, the New York 
& Ohio Company, Warren, O., the manufacturers of the 
well known Packard lamps, are placing upon the market 
something new in the 6 c. p. lamp represented by the accom- 
p'nying cut. The lamp is similar in every respect to their 
regular commercial lamp, and has approximately the same 
efficiency andlife. Thelamp is mounted to fit any standard 
socket and any of the regular low voltages such as 50 or 52 
volts. Where they are burned ona higher voltage they 
should be wired two in series. The special feature which 
recommends the lamp is the fact that the filament is burned 
at the same degree of incandescence as that of a regular 
lamp, thus giving a uniform life and light. The advantage 
of a lamp of this kind for special purposes will be appreci- 
ated by any one who has been compelled to use miniature 
lamps for such purposes. 

The Electric Apphance Company, Chicago, are Western 
agents for the New York & Ohio Company, and are furnish 
ing these lamps in the West, and are themselves giving 


to result from grounds is of. 
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them a thorough testin their World’s Fair exhibit, where 
they have over 500 burning in their illuminated lamp sign.h 
The effect produced by their use in this particular caset 
gives some idea of the extensive field they will undoubtedly 
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THE PACKARD S1x-CANDLE POWER LAMP. 


fill as soon as their particular merits are appreciated by 
the trade. 
or oo 


The Boston Fan Motor. 


The great demand for fan motors, which have come to 
be considered almost as much of a summer necessity as 
ice by the fortunate ones with an electric light service, has 
resulted in great improvements, and we illustrate a new 
type recently put on the market by the Boston Fan 
Motor Company, 17 Batterymarch street, Boston, Mass. 

The motor, we are informed, was designed by one of 
the best electricians in Boston, and the fan is made of 
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THE Boston Fan MOTOR. 





polished aluminium. Great attention has been paid to 

workmanship, and it is claimed that the motor can be 

run much cheaper than most others. 
————————_9e-0- __—— 


The Mason Motor. 


No labor saving machine in the world is so univer- 
sally used as the sewing machine, and perhaps to-day 
nothing is better understood than the long train of se- 
rious and painful complaints which the constant and 
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THE MAson Moror,. 


even partial use of this machine inflicts upon the fe- 
male portion of the community. 

As the sewing machine came in response to the grow- 
ing needs of our advanced civilization, so it is inevit- 
able that this serious objection to its use should be 
overcome by a mechanical contrivance which shall re- 
lieve the operator of this constant, tiresome motion, 
Which is the cause of so much physical distress. We 
illustrate an electric motor designed for this purpose 
by the Mason Electric Company, 10 and 12 Vande- 


THE ELECTRICAL WORLD. 


water street, New York, which, with the rheostat, is 
very compact in form and simple and effective in opera- 
tion. It is under perfect control of the operator, the 
speed being instantly regulated by means of the pres- 
sure of the toes on a rheostat or regulator, or stopped 
entirely by pressure of the heel. Thus the operator 
has the use of both hands to guide the work. 

A special single fluid battery is manufactured by the 
same firm which will run the motor for some hours with- 


out change of solution. 
—-————_  - ~pee @> 


Electric Reflectors. 





Now that the electric light has been very generally 
accepted as the best illuminator for churches, halls and 
public buildings, more attention is given to the economi- 
cal and proper diffusion of the light. When first intro- 
duced all energy was concentrated on the production 
of the current and a perfect lamp; of late, however, 
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FrRINK ELECTRIC REFLECTORS, 


distribution of the light, and it is found that, by the use 
of reflectors selected according to the requirements, an 
equal light is produced with less energy, and, what is 
better, it is evenly diffused throughout the room and 
not concentrated in spots, as has too often been the 
case, thus producing a bright light a short distance 
on either side of the lamp, and shadows elsewhere. 
With the reflector we illustrate, manufactured by I. P. 
Krink, 551 Pearl street, New York, the conditions are 
changed entirely. The’ light is taken from a point high 
enough to be above the line of vision, avoiding all glare 
of the direct light and evenly distributing it about the 
room. The reflector, as designed, has the additional 
advantage of being an efficient ventilator. 


—_———_5-o@) oo 
Columbian Adjustable Hanger. 





One of the great advantages of the electric light is its 
flexibility, permitting it to be easily changed at will to 


COLUMBIAN ADJUSTABLE HANGER, 
positions from which the best lighting effect may be ob- 
tained. Among the many fixtures, hangers, etc., devised 
to take advantage of this valuable property, those of the 
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McCreary Specialty Company, 136 Liberty street, New 
York, have long been standards among electricians, and 
the same house has recently added another, which we 
show in the accompanying illustration, this last one rank- 
ing as No. 22 on their list of specialties. The adjustable 
hanger in question differs entirely from others on the 
market, containing no differential pulley, no shade roller, 
no spring or catches. It is simply a balanced weight 
divided equally on three cords so perfectly adjusted that 
there is no wear on the cord and there is no mechanism 
to get out of order. The combination is supplied com- 
plete, as shown in the engraving, and the purchaser has 
merely to connect the cut-out to his circuit, when it is 
ready for the lamp. 


>_> <-e mS oo @ 


Knapp Ventilating Fan. 








It is but natural that those who have not the advan- 
tage of an electric light circuit should demand a fan 
motor to sui their needs, and to meet these cases the 





KNAPP VENTILATING FAN. 

Knapp Electric and Novelty Company, 34 Warren street, 
New York, has designed an economical motor to be used in 
connection with a special primary battery, which takes up 
little space and furnishes current at a minimum of expense. 
The cells are encased in a neat cabinet, the one containing 
three cells being 6 inches by 9 inches by 19 inches in 
size. The motor can be run, it is claimed, 100 hours with 
one charging of the battery, which requires absolutely 
no attention during this time, and gives off no smell and 
with no waste when not in use. The motor is fitted with 
i Switch for starting and stopping, and a special form 
with a fan at each end of the shaft is made for the 
dining table. 

—_—_—_——_— See oo 


The Crown Two-Pole Single Switch. 


The two-pole single switch shown in the accompany- 
ing illustration is manufactured by Edwards & Co., 
144th St. and Fourth Ave., New York, and possesses 





THE CROWN Two-POLE SINGLE SwITcH. 


several features of interest. The wires are securely 
fastened to the two fixed points, and therefore the 
annoyance of wires working loose is avoided—not a 
small matter. The ends of the switch arm are con- 
caved to fit exactly the rounded points, making a pos- 
itive contact. The switch arm connecting the two poles 
is held firmly in place by the spring plate underneath 
the base, and therefore cannot make or break the cir- 
cuit accidentally. 
Cutter’s “ Boulevard” Street Hood. 


The street hoods designed and built by George Cutter, 
The Rookery, Chicago, are now in use throughout the 





‘** BOULEVARD” StrEET Hoop. 


country and so well known as to need no further com- 
ment. However, there are cases where the goose-neck 
type of bracket arm is not ornamental enough to suit 
some tastes. This lack is met by the “Boulevard” street 
hood, illustrated by us, which is already beautifying 
many streets in Western cities. 

The various details of the hood and insulating arm are 
worked out the same as in the now standard form of 
hoods made by Mr. Cutter, the departure lying in the 
design of the supporting bracket, which is as strong 
and well braced as it is neat. 
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Financial Intelligence. 


THE ELECTRICAL § STOCK MARKER. 


New YorK. June 17, 1893. 


General Electric is the only one of the electrical stocks to show . 


any activity outside of Western Union. Gossip had it at the be- 
ginning of the week that Mr. J. Pierpont Morgan, of Drexel, Mor- 
gan & Co., who has just returned from Europe, would devote con- 
siderable attention tu the property. Thecourse of the stock on 
Friday showed that these predictions were based on substantial 
grounds. The stock sold on Thureday at 7(%4, but inside manipu- 
lation served to lift it on the day following to 7334, al:hough the 
price sagged off somewhat afterwards. jhe friends of the com- 
pany professed themselves as unusually well satisfied with its pres- 
ent condition, ‘Ihe president of the company himself is given as au 
thority for the statement that the ccmpany is earning at the rate 
of 20 per cent. per annum on the stock. The regular dividend of 
2 per cent. on the common stock will be paid as usual Aug. 1 next, 
although the bears on the property have been ass duously trying 
to make capital of the officially denied rumor that the dividend is 
to be decre ised or passed. On the contrary, it is stated on the au- 
thority of people reputed to beclose to the management that the 
amount of the dividend ,wi'l be im the hature of a happy surprise to 
the friends of the prop, rty. 


Westinghouse Electric has been affected in the Boston and 
Pittsburgh markets by the revival of the report that the company 
was about to be con-oiid ated with the big electric combine. Mr. 
George Westinghouse, Jr., takes occasion, however, to again fi tly 
deny all these reports ; he says no such union is in contemplation, 
ana tiat he knows of no steps having been taken looking to a com- 
bination between the Westinghouse and Gencral Electric com- 
panies. Mr. W estinghouse says he is satisfied with the business as 
it is. He expects his company to do a grosS;business this year of 
$20,000,000 This will enuble it to more than cancel its $2,000,000 of 
debt. Mr. Westinghouse expresses himself as enthusiastic over 
the outlook for the electric business. “ Its development is now 
only a question,”’ he says, “‘of manufacturing and of manufactur- 
ing profits.” 


‘he Chicago & St. Louis Electric Railway, it is re- 
ported, is totry and have iis securities listed on the New York 
Stock Exchange. The General klectric announce that they are to 
furnis. ail the equipment for the road, but still assert that they 
have absoiu.ely no o:her interest in the scheme. 


The Detroit Electrical Works, in pursuance of a decree 
of the Circuit Court of Wayne county, Mich., was sold by the 
sheriff on Monday last at Detroit. It was a foreclosure sale, Presi- 
dent Hugh MacMiilan buying the property in. Ic is, s0a current 
report gues, to be svld to Eastern capitalisus, Another story 1s to the 
effect that the General Electric Company will assume ownership. 
This comes from Boston and does not receive any official confirma- 
tion here. 


The Western Union Telegraph Company’s annual 
statement, presented at the dividend meeting of the board of di- 
rectors on W ednesday was a disappointment, in that it showed a 
decrease in surplus. The statement, which is for the year ending 
June 3), June being partly estimated, shows: Net earnings 

7,568,129, increase $169,582; interest and sinking fund $953,331, 
increase $2,808; net profits $6 634,798, incre ise $166,774; dividends 
$4,652,1"2, increase $312,464; surplus $2,002,696, decrease 155,690. 
From this statement it is seen that the earnings on the stock for 
the year have beén 6.63 p -r cent. ‘This compares with 6 46 per cent. 
on the same amount of ‘stock ‘for the year preceding. 
There was a disposition at ohne time “On Wednesday to raid the 
stock on this showing, but the inictivity prevailing frustrated any 
such attempt. The Western Union people admit that the closing 
of the poolroomsin this State cost them a pile of money—by some 
people this loss of revenue is estimated at over $2,000,000—but they 
claim to hive made it up pretty much in increased business in 
other directions Looking at the stock market side of Western 
Unvon it is unlikely that any movement of consequence will be 
witne.sed in this stock fors}me time to come. Mr. George Gou!d 
is to sail for Europe to day. He wll be gone six weeks at least. He 
declares he is out of*the stock ‘market altogether. Mr. Ru-sell 
Sage, who siys, next to Mr. Gould, he is the largest individual 
holder of Western Union stock, doesn't speculate, and there is 
nobody sufficiently interested in an ownership way to influence its 
price. 

KLFCTRICAL STOCKS. 
Par. Bid. Asked, 


Nn. Ne ween caeaeeesbues 50 25 30 

Detroit Kiectrical Works. ..........cccsccscscccescece 10 2 3 

East sxiiver Electiic Light adc ee Cas pak ia eat 100 a 65 

tlectric Con. & Supply BE? occas. dehenn cease 15 15 16 
a ag le i Ae 15 15 1746 

Edison Elec ie ee CU Uo cce s0ceceees ces 100 10544 106 

Oe rte had a” des iciasdeeede Le » oe 

*Kdison Electric nn 100 9 13 

2 8 Ree A lw 115) 130 

” - * Chicago ate ali ih lie ot 

- - we. RR eae 100 «6120 =1450 

Edison Electric Light of oe Coe eihasanks Cadaavabe - 2 6 

’ Bonds a a ec a ~ 80 85 

ee eee EGEE SiN ba ae SERS Koa oye 5 12 
NG NS OES ow aisia's bo 4) ¥enontniases cece’ ¥ 12% 12% 

Gene ral lec tric C OMMPANY .....- 00. eeeeeeecsereceees 100 7254 73 

Sco yas cash se stys) o 0, eetrun . Bile 35 

Interior Conduit and Ins, Co .. ...........0.ccceeeee 100 30 40 

Mount Morris Electric —.......... ah aieke as austen anil a “ 65 

Westinghouse -onsol:dated................ cece ce eeee iv 24 25 

” = | 50 45 47 
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AFFAIRS OF TPE COMPANIES, =~ 


York, Pa —The Edison El ciric Light Company has increased 
its capital stock from $80,0u0 to $.50,00). 

‘The Edison Light aud Power Company of San Francisco . 
Cal,, has declared an eight per cent. dividend. 


The American Bell Ti lephone Company has declared a 
regular quarterly dividend of $3 per share und an extra dividend 
of $3 per shure. 

The thomson-Houston Electric Company, whose nom- 
inal corporate existence is at Middletown, his tiled a statement o f 
the condition of the company on Feb. 1, 1893, with the State Secre- 
tary. It shows capital stock actually paid im, $10,000,000; cash value 
of real estate, not less than $065,4°4.31; cash value of personal estate, 
exclusive of patents, not less than $0,7!5.691.46; amount of debts, 
not more chan $1,835, 964.21; amount of credits, not less than $5,455,- 
818.44. 





NEW INCORPORATIONS. 


The People’s Street Railway Company, Chester, Pa., 
capital stock $50,000, has ben fo. med .o construct and operate an 
electzic railway in Chester. J. T. R. Coates, S. L. Kent and W. H. 
Sayen are the promoters. 

The Allentown & Lehigh Valley Traction Company, 
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Allentown; Pa., capital stock $1,500.000, has been formed to manu- 
facture electrical apparatus. A. L. Johnson, J. K. Page and J. J. 
Coleman are the promoters. 


The Walker & Bedferd Electric Alarm Company, 
East St. Louis, Ill., capital stock $300,000, has been formed to make 
and deal in electric alarm money drawers, etc. W.J. Walker, A. 
L. Bedford and Emil Starek are interested. 


The Lambertville Electric Light, Heat and Power 
Comp? ny, Lambertville, N. J., capital stock $50,000, bas been 
formed for the purposes indicated in its title. L. H. Leber, C. 
Wiler, Jr., T. H. Jacobs and J. P. Allen are interested. 


The Southern Passenger Railway Company, Philadel- 
phia, Pa., capital stock $50,000, has been formed to construct and 
operate an electric railway in Philadelphia. F. A. Lee, Harry C. 
Slack and Charles R. Knowles arc the interested parties. 


The Tyrone Flectric Street Bailway Company, Tyrone, 
Pa., capital stock $300,000, has been formed for the purpose of con- 
structing and operating an electric railway in Tyrone G. W. 
Burket, H. L. Sholly and Milton 8. Falck are the promoters. 


The Hartman Manufacturing Company, New York City 
capital stock $25,000, has . formed to manufacture and sell 
electric and other fixture. . R. Vollmer, Wm. Vollmer, Brook- 
lyn, and Juha Hartnian, of New York City, are the incorporators. 


The Milford Flectric Light and Power Transmis- 
sion Company, Milford, II]., capital stock $15,000, has been in- 
corporated to build and mainiain a light and power_plant. uw; VY. 
Brown, E. W. Whipple and Wm. H. Mogg are the interested parties. 


Shenandoah & Mahanoy City Street Railway Com- 
pany, Ashland, Pa., capital stock $10),00), has been formed to 
build and operate an electric railway in Schuylkill county. J. F. 
Bailey, D. D. Philiips and McHenry Wiihelm are the interested 
parties. 

The Monterey & Pacific Grove Street Railway and 
Electric Power Company, Monterey, Cal., capital stock $180,- 
000, has been formed to build and operate arailway,etc. Dr. 0O.S. 
Trimmer, P. Oyer, M. Malarin, J. S. Matteer and Juan Malarin are 

the promoters, 

The Fort Smith and Van Buren Electric Street Rail- 
way, Light and Power Company, Fort Smith, Ark , capital 
stock $100,000, has been formed to erect and overate me electric 
railway. W. Blair, F. T. McClure, R. L. McClure and M. N. Beaty 
are interested. 

The Jackson Electric Railway, Light and Power 
Company, Jackson, Miss., capital stock $25u,000; has been formed 
to carry on a general electric railway and p wer business in the 
city of Jackson. J. B. Harr's, W. E. Hayne and J. B. Moss, all of 
Jackson, are the promoters. 

The Golden Gate Manufacturing Company. New York, 
capital stock $600,000, has been formed to manufacture and sell 
electrical goods, etc. W. ©. and Granville L. Savage, 55) West 
Twenty-third street, and Wilson W. Hoover, 12i Nassau street, New 
York City, are the incorporators. 

The Caracas Eiectric and Power Company, Jersey 
City, N. J., capital stock $690,000, has been formed to erect and 
maintain lines of electric wire, dynamos, poles, etc. F. M. Strat- 
ton, W. E. Jennings, New York City, and R. S. Green, Jr., Eliza- 
beth, N. J., are the incorporators. 

The Miamisburg Electric Company, Miamisburg, 9., 
capital stock $100,000, has been organized to manufacture and deal 
in all kinds of electrical and other machinery and appliances. T. 
V. Lyons, W. Gamble, C. Weber, E. Alle:, A. L. Dani+ls, W. A. 
Mays and Wm. Burnley are the promoters. 


The Columbia Electric Works, of Denver, Colo, has been 
incorporated with a capital stock of $5",00). Harry W. Lawrence, 
Joseph R. Knowland, Henry H. Metcalf, Charles Pierson and Thos. 
H. Lawrence are the interested parties. The company will pur- 
chase and sell electrical patents and do a g2neral repairing busi- 
ness, 


~ Special Correspondence, 
NEW YORK NOTE, = 


OFFICE OF THE ELECTRICAL WORLD, { 
167-176 TIMES BUILDING, NEW YORK, June 19, 1893. 

Mr. Henry G. Issertel, of the A., B. & C. Company, has re- 
turned from his weddiug trip. 

The Brooklyn Union Street Railway Company pro- 
poses to ex.end its road from Ninth avenue and Union street to 
Douglass street. 

Mir. H. 1. Cleverly, the well known electrical manufacturer 
of Philadelphia, stopped in the city this week, returning from a 
business trip to Boston. 


‘Telephone Linemen.-—It is reported that the differences of 
the linemen with the New York & New Jersey Telephone Company 
are in a fair way toward settlement. 


Ajax Van Nuis, 136 Liber.y street, New York City, he of the 
Ajax switch and Ajax lightning arrester, has returned home, hav- 
ing had a most success‘u!l Western trip. 


Brooklyn, N. ¥.—The Union Street Railway Company will 
hold a meeting on June 19 to take action on the proposal to increase 
its capital stuck to $5,000,000 for improvements and extensions. 


Mr. Le D. Milles. of the firm of Bagnall & Hilies, Yokohama, 
Japan, is in the city, in company with his partner, Mr. A. L Bag- 
nall. These gentlemen will spend considerab’e time inthe East 
looking up electrical matters. 


Mr. Geo. W. Adams, “ Happy” Adamsas he is familiarly 
known, of the Boston Electiic Protective Asso. iation, was in the 
city Friday of this week, on his return home from a two-weeks trip 
to Kichmend, Va. Mr. Adams was accompanied by his wife, 
daughter and a young lady fnend of the latter. 


The Safety Lusulated Wire & Cable Company, 234 
West 29th street, New York City, supplied the Worid’s C.lum- 
bian Exposition with all the cables, both underground and over- 
head, for arc hgbting,al:oall telephone, police and fire alarm cables 
in use onthe grounds. ‘ihe contract, which was awarded upon 
meric, amounted to over $200,000, 


Wm. F. Bosse; t, of Utica, N. Y., the well known electrical 
and mechanical enginéer, tormerly the menager cf the Utica Klec- 
trical and Manulaci uring® ¢ cmpany, called at the offices of THE 
ELACTAICAL WOKLD auring bis recent visitto }ew York. Mr. 
Bossert hus recently sti rtcd in business for himeelf ond ha» been 
very successful in bis new venture. 

Mr. H. A. La Chicotte, 136 Liberty street, New York City, 
EKastcrn managcr of the Wrcught lon Bridge Cumpuny, of Canton, 
O., received the contract, June 10, for the erection of the Richmond 
Railway and Electric Company’s (Kichmond, Va.) power hou e 
‘Lhe power house, 60 x 100 feet, will be built entirely of iron, and 
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will be located on Brown’s Island, in the James River, reached by 
an irun bridge 180 feet in length and 16 feet wide, contract for which 
was also awarded the Wrought Iron Bridge Company. The com” 
pletion of both power house and bridge will occur on or before Sept’ 
1, 1893. 


The Mason Electric Company, 10 and 12 Van ewater 
street, New York, is a stock comrany recently formed under the 
laws of New York State, the capitalization of which is $25,000. The 
promoters of this company are as follows: A. Vanderwerken, presi- 
dent; A. Vanderwerken, Jr.. treasurer; Jas. H. Mason, vice-presi- 
dent and manager; F. B. Johnson, secretary. The company will 
carry on an electric supply business, making a specialty of 
batteries and fan motors. Mr. Jas. H. Mason, of this company, de- 
livered a very interesting lecture on Tuesday evening, the 13th 
inst., at the Dutch Reformed M. E. Church, corner Carroll street 
and Sever th avenue, B:iooklyn, under the auspices of the P.M 
M. fraternity. The subject was “ #lectricity a Monarch of 
Wonders.”’ Mr. Mason handled the subject very cleverly and de- 
lighted the vast audience, as was evidenced by repeated encores. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 62' Atlantic Ave., 
Boston, Mass.. June 17, 1893. J 
Mr. A. L. Bagnall, of the firm of Bagnall & Hilles, Yokohama 
Japan, was in Koston this week looking up electrical matters in 
the East. 


Bryant Electric Company, Bridgeport, Conn., extensive 
manufacturer of sockets, switches and receptacles for all systems, 
reports business excellent. 


The Samson Cordage Company is receiving many orders 
for its Samson braided cord. This is extensively used for hanging 
arc lanips, covering field magnets, and for trolley cord. 


Jewell Dynamo Belting is recommended by the Jewell Belt- 
ing Company, of Hartford, Conn,, as being the best composition 
for keeping belts soft and pliable and resisting the effects of min- 
eral oil. 


The Dean Steam Pump Company, Holyoke, \¥.ass., manu- 
facturer of steam pumps for every service, claims that the Dean 
independent condenser attached to any engine will save from 20 to 
40 per cent. of steam. 


Mr. Don C. Watters, manager of the Lake Girard system of 
mica mines, states that they have recently added a grinding depart- 
ment to their business and are now ready to ship ground mica in 
any desired quantity. 


The Stiriiag company, through its New England agent, Mr, 
J. Bradford Sargent, bas sold to the Portland Street Railway Com- 
pany 250 h. p. of boile:s. Mr. Sargent is figuring on several large 
contracts for Stirling boilers. 


The Massachusetts Chemical Company, Boston, Mass., 
will shortly make its first shipment in quantities for the foreign 
trade. It has made very desirable foreign connections, and has the 
assurance that its trade in Insulac will be very large. 


The New England Pottery Company, No. 146 Condor 
street, East Boston, Mass., manufacturers of battery cups of all 
sizes from 1% in..diameter by 3in. high to 7 x 2%, reports 
business brisk. Special shapes in quantities are made to order. 


The Natioual India Rubber Company, Bristol, R. 1., well 
known manufacturers of insulated wires and cables, reports a very 
satisfuctory Western trade. Its trade in the East is of such a 
nature that the company is a couple of months behind with present 
orders. 


The American Electric Company. manufacturer of the 
“New Era” electric gas hghter, has found tha! ics ligh'er has cre- 
ated such a demand that it was deemed necessary to move into 
larger quarters. This the company intends to do in the near 
future. 


The Brown & Sharpe Manufacturing Company, Provi- 
dence, shows its growth probably better by the number of its; em- 
ployés during the last 36 years than in any other way. In 1857 they 
employed 20 men, while at present there are no less than 1,600 em- 
ployed in this pushing Providence house. 


The Mas:achussets Elec‘rical Engineering Company, 
Boston, Mass., which makes a special business of expert examina- 
tions, testing and expert superintendence, is doing considerably 
work in this line, having recently had the supervision of the large 
plants of the Haverhill & Lawrence Street Railway Company. 


The Schuyler Electric Company, Middletown, Conn., is 
receiving many orders for the Knowles arc lap, some of the ad 
vantages of which are its absolutely steady, white !ight. Besides 
being noiseless in operation, it is adapted for constant poiential 
and alternate circuits. 


The Sessions Foundry Company, Bristol, Conn, is prob- 
ably the largest manufacturer of iron castings for electrical pur- 
poses in New England. It casts dynamo magnets of a special mix 
ture of iron that, it is claimed, gives much better electrical results 
than ordinary castings. It runs cunstantly large cupolas melting 
about 40 \ons daily. 


The Pratt & Whitney Company, of Hartford, reports an 
active demand for the holder with inserted cutters for lathes, for 
turning, cutting off, tbreading, shaping and boring metals, which 
it manufactures. The cutters may be sbarpened by grinding with- 
out changing their form. This company also manuf.ctures tipes 
dies and milling cutters, which are carried iu stock in variety. 


PIPTSBURGH NOTES, 


The municipal lighting Plant of the city of Allegheny is 
contemplating a large extension and improvement o/ its lines and 
stations. All the light towers, of which the city used to hae 
about 50, have been taken down, and they have been superseded 
by a number of mast arm lights. Mr. Divid S. Hunter, the 
superintendent of the plant, has made his station one of the models 
of municipal lighting stations in the country. 


A consolidation of the Pittsburgh, Allegheny & Manchester 
Traction Company, the Federal Street & Pleasant Valley Pas- 
senger Railway Company and the Allegheny Traction Company 
was effected yesterday. These different street railway c mpanies 
comprise the entire system of street railways in Allegheny City. 
The p.oject of consolidating ail these roads has been undér con- 
sideration for years, but for some reason or other terms satisfac- 
tory to all the parties concerned could never be arrived at until 
now. The consummation of this plan, however, will be of great 
benefit to the companies themselves, to the stockho!ders ond, from 
the fact that the operation of the lines can be much impruved on 
acecunt of the consolidation, itis hoped that the public will also 
be greatly benefited. The capital stock of the new corporation is 
to be $5,0 0,000. Allof the ro.ds, except the Alleghe»sy Traction 
Company's line, are operated by electricity. The lines of these 
roads cover the city of Allegheny like a network for many miles, 
and all of them have a terminus in the city of Pittsburgh. 
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WESTERN NOTES. 


KRANCH OFFICE OF THE ELECTRICAL WORLD, )\ 
936 MONADNOCK BUILDING, CHICAGO, June 17, 1893. 3 
G. E. Greene, publisher of Electricity, was a Chicago visitor 
during the week. 
W. H. Eckert, of the Gray Telautograph Company, has been 
spending some time at the Exposition. 
Gilbert E. Wilkes, engineer of the Detroit Electric Works, 
was an interested spectator in Electricity Building at the Fair dur- 
ing the week. 


T. D. Lockwood, of telephone fame, passed through Chicago 
last week on his way to the Railway Telegraphers’ convention 
being held at Milwaukee, Wis. 


L. E. Marple, formerly editor of The Street Railway Gazette, 
has left Chicago fur Montreal, where he will connect himself with 
the growing electrical interests of that city. 

A. Mitchell Hall, manager of the C. & C. Electric Motor 
Company, of New York, is in Chicago. The exhibit of his com- 
pany at the Fair is about complete and attracting great attention. 

The Chicago Motor Company have placed on the market 
their new fan motors, a good stock of which they have on hand to 
supply the great rush of orders. Their addressis 313 South Canal 
street. 

6 Jim ° Godfrey, of the New York Insulated Wire Company, 
has arrived at the Exposition and will personally look after the 
finishing of his exhibit. This he promises to have in order ina 
few days. 


Dilworth Richardson, of St. Paul, has returned to the Fair 
to look after the interests of the American Heating Company in 
person. Mr. Richardson will make his exhibit in Electricity 
Building headquarters during the Fair. 

The Pumpelly-Sorley Storage Battery Company, of 
166 South Clinton street, now have their factory in good worki.ig 
order for the manufacture of their new battery. Orders for this 
battery are coming in faster than the company can handle them. 
They expect to soon start a much larger plant. 

‘¢ Pop *? Fuller, as he was popularly known throughout the 
West, who had been connected with Edison interests from the ear- 
liest times, having recently severed his connection with the Gen- 
eral Electric Company, left Chicago last week for Worcester, Mass. 
He is now with the Washburn & Moen Company. 

Messrs. Cutler & Hammer, of 313 South Canal street, who 
have recently placed on the market a very clever switch, find 
their capacity for work tested to the utmost to keep up with or- 
ders. Their switch has met with popular favor, as it should, be- 
cause of its many pointsof excellence. They will soon havea 
handsome board fitted up and in position at the Fair. 


News of the Week. 
THE ELECTRIC LIGHT. 


Home, N. W., is talking of a municipal plant. 

Norway, Mich., will be lighted by electricity. 

Bement, Ell., is soon to have an electric light plant. 

Millwale, Penn., has voted $80,000 fora municipal plant. 

Higginsville, Ell., has voted $17,000 for an electric light plant. 

Ripon, Wis.—It is proposed to put in an electric lighting 
plant. 

Wenatchee, Wash.—M. E. Schinn has been granted a fran- 
chise for an electric plant. 

Sing Sing, N. ¥Y.—The Board of Trustees have decided to call 
for new bids for lighting the streets. 

La Junita, Colo.—Plans and arrangements have been per- 
fected for the new electric light plant. 

Jellico, Tenn.—The question of lighting the city by electricity 
will soon be brought before the authorities. 





Wenonah, Pa.—The town clerk states that an electric plant 
for lighting the streets is under cousideration. 

Tipton, Ia.—A franchise has been granted to F. W. Adams 
and others for supplying the town with electricity. 

Geneseo, N. ¥Y.—A special meeting will be held June 24, to vote 
in the matter of electric lighting for the streets here. 

Charleroi, Pa., will vote soon in the matter of a bond issue 
which will include $25,000 for an electric lighting plant. 

Batavia, N. ¥Y.—A special election has been called for June 26, 
to vote on a bond issue of $26,000 for an electric lighting plant. 

Jamaica, L. I., N.- YW.—At a meeting of the Town Board a 
resolution was passed to advertise for bids for lighting the streets 
of Woodhaven. 


Hart, Mich., has given an exclusive franchise for 15 years to 
the Gurney Milling Company. 

Dexterville, N. ¥.—The Consumers’ Are Light and Power 
Company has been formed to utilize the water power here. Chas. 
H. Jones and O. E. Jones will give details. 

Berkley, Va.—The Berkley & South Norfolk Water and Elec- 
tric Light Company have petitioned the council for authority to 
equip and operate an electric lighting plant. 

Jamaica, L. I.—At a meeting of the town board a resolution 
was passed to advertise for bids for lighting the streets of Wood- 
haven, as per form of contract to be had from Clerk of the Jamaica 
Town Board. 

Tiffin, 0.—Sealed proposals will be received until July 7 for the 
lighting of streets and alleys of the city for a period of five years 
with electric lights of 2,000 c. p. each, and said lights to burn all 
night and every night of the year. Jeremiah Rex, city clerk. 


THE ELECTRIC RAILWAY, 


Newton Centre, Mass.—A new street railway is proposed to 
Boston. 

Bhinebeck, 
electric railway. 

The Peoria and Pekin ( Hl.) electric 
have combined their interests, 








N. W., and Bhinecliff are agitating for an 


railway companies 


Amsterdam, N. W.—An electric road is talked of to pass 
through Akin to Jobnstown and Gloversville. 

Jacksonville, Fla.—The Jacksonville Street Railway Com- 
pany will change its motive power to electricity. 

Conshohocken, Pa., has granted electric railway privileges 
to the Montgomery County Passenger Railway Company. 


Aurora, Iil.—The Frazier Road Cart Company will be 
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equipped with electric motors, and receive its power from the 
street railway company. 


The Brooklyn, Bath & West End Kailroad has 
obtained permission to substitute electricity for steam in New 
Utrecht and Gravesend. 


Johnstown, N. W.—A franchise has been granted to the 
Cayadutta Electric Railroad Company to build and operate an 
electric street railway here. 


The Beverly & Danvers (Mass.) Electric Railway is 
to be run by storage batteries and will be controlled, it is said, by 
Lynn and Boston companies. 


Denver, Colo.—The capital stock of the Tramway Company is 
to be increased. Rodney Curtisis president. Bids are now being 
prepared for building and plant. 


Jamestown, N. Y.—The Jamestown Street Railway Company 
has applied for right of way for extension of its line to the 
line between Jamestown and Ellicott. 


Luzerne, Pa.—The Luzerne, Dallas & Harvey’s Lake Railway 
Company has been granted permission to operate an electric street 
railway in the borough of Luzerne, Pa. 


Cohoes, N. Y.—The West End Improvement Company has been 
organized by the citizens of the Fifth Ward, and they will build 
and operate a belt line around the city. 


Oneida, N. W.—The Board of Village Trustees have granted 
permission to the Oneida Street Railway Company to change its 
motive power from horses to storage battery or trolley. 


Frederick, Md.—The Frederick & Middleton Electric Rail- 
way has elected Lorne E. Downs as president, and E. L. Miller as 
secretary, and will at once tegin the work of construction. 


Muncie, Ind.—George Reed and James Pixley are interested 
in an electric railway scheme to reach from that city to Eaton, a 
distance of eight miles, and build a line to the fair grounds. 


Hoosick Falls, N. Y.—The Hoosick Railway Company is to 
build a four-mile electiic road to Walloomsac; $60,000. S. D. Locke, 
Jos. Buckley and Wm. Holmes, of Hoosick Falls, are interested. 


Middletown, N. ¥Y.—The Middletown-Goshen Traction Com- 
pany is to operate a street railway here, about 10 milcs long; $100,- 
000. B. F. Low and A. D. Seaman, of Middletown, are interested. 


Potsdam, N. Y.—The Racket River Railway Company is to 
build a 20-mile road from here to Colton, to be operated by steam 
or electric power. A. L. Chatterton, of 28 Maiden lane, New York, 
will give details. 

Freeport, 1}].—Freeport has secured subscription for $20,000 
worth of stock for their new electric street railway. The new 
system will be adopted and the old horse car line will be changed 
to an electric line. 

Buflalo, N. ¥.—Louis F. W. Arend, of Buffalo, is president» 
and W. A. Philpott, of Niagara Falls, is vice-president of the pro- 
posed company which will build an electric road between Youngs- 
town and Lewiston, to carry both freight and passengers. 


Hamilton, Ont.—The Radical Electric Railway Company, of 
Hamilton, Ont., has decided to get the power for operating its 
plant from the new works at Niagara Falls, and has Jet a contract 
for wiring, etc., necessary to convey the power from Niagara to 
Hamilton. 

St. Joseph, “Wo.—Master in Chancery M. M. Crandall is mak- 
ing his fina] settlement of the affairs of the People’s Street Railway 
and Electric Light and Power Company. The street railway prop- 
erty will be turned over to the St. Joseph Traction Company, of 
which James T. Gardiner, Albany, N. Y., is president. New cars 
will be purchased and the old motors will be replaced with im- 
proved ones. 





PERSONAL NOTES. 


Lieutenant Manning K. Eyre, of the U.S. Navy, has ac- 
cepted a responsible position in the incandescent lamp department 
of the General Electric Company. 

Mr. R. A. Fessenden bas resigned his position at Purdue 
University to take charge of the course in electrical engineering 
which the Western University of Pennsylvania has decided to 
introduce. Mr. Fessenden, both from an electrical and educational 
standpoint, is well qualified for this work. 


Mir. H. Mi. Haines, the well known railroad representative 
who has accompanied so many of the special trains carrying dele- 
gates of the National Electric Light Association to its various con- 
ventions, has accepted the office of treasurer of the American 
Traveler and Transit Company, 89 Broadway, New York City, 
which conducts a general railroad, steamboat and steamship busi- 
ness. 





MISCELLANEOUS NOTES 


Springfield, 0.—Warder, Bushnell & Glessner, makers of agri. 
cultural implements, are considering the advisability of equipping 
their plant with electric power. 


Canal Trolley Boat.—The Superintendent of Public Works 


states that all experiments on electric power for the canals will 
have to be borne by the inventors themselves. 





Cleveland, 0.—The King Bridge Company will erect a fire- 
proof riveting shop and run the machinery by electric power. The: 
company is on the market for electric equipment. 


Electric Buoys.—A system of electric light buoys is being 
placed from Chicago harbor to the World’s Fair. There will be 
26 a half mile apart, each surmounted by a 100-c. p. lamp. 


The Electrical Fire Insurance Rules of the Underwriters’ 
International Electric Association have already been adopted by 
nearly allof the Underwriters’ associations of the United States. 


De Pere, Wis.—The De Pere Lumber and Fuel Company has 
decided to build a planing mill. The building will be 40 x 80 feet, 
and the mill will be run by electricity. Operations will be com- 
menced in a few days. 


Fairhaven, Vt.—The Drake & Stratton Co. has taken the con- 
tract to build a large power house for Jas. R. Langdon, vice-presi- 
dent of the Central Vermont Railway Company, to generate elec- 
tricity to the extent of 2,000 h. p., to be used to operate the quarries 
in the vicinity. 

The Westinghouse Charges.—Governor Pattison, of Penn- 
sylvania, has issued a requisition on the Governor of New York for 
the delivery into the custody of Pennsylvania of Charles H. Clark 
and Wm. H. Hamilton, employés of the General Electric Company, 
indicted in Pittsburgh for conspiracy against the Westinghouse 
company. 

Power Station.—The Drake & Stratton company has taken 
a contract to build a large power house at Fair Haven, Vt., for 
James R. Langdon, vice-president of the Central Vermont Railroad 
company. The station will be equipped to generate electricity to 
the extent of 2,000 horse power, which will be used to operate the 
marble quarries in the vicinity, 
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Electric Launches.—Messrs. 0. C. and A. W. Hartman, of 
Duluth, Minn., have purchased an electric launch from the 
Columbian Launch Company. The boat is 32 feet long and will carry 
about 30; when charged, the boat will run about 60 to 80 miles at 
about 10 miles an hour. Geo. W. Kneass, of San Francisco, has made 
for Mr. F. W. Swanton, Santa Cruz, a 30-foot electric; the battery 
consists of 44 River and Rail cells. The Mexican government has 
given an order for two similar launches, 


Frank Aldrich, general manager of the Hanson Battery, 
Light and Power Company, of Washington, D. ©., has de- 
camped, leaving, it is said, numerous debts unpaid. The company 
forfeited its charter May 1 for non-payment of State license fee of 
$60. Mr. Aldrich’s lack of executive or financial ability is thought 
to be the cause of the trouble. The Domestic Electric Power and 
Light Company, H. 8. Barbour, president, has been recently organ- 
ized and has bought the entire patent rights under which the 
Hanson company was doing business. 








Trade and Industrial Notes. 


The Berlin Iron Bridge Compan y, of East Berlin, Conn., 
is putting up a new foundry for the Watis-Campbell Co., at 
Newark, N. J. 

*¢ Wicanite,°? for the sale of which Messrs. Eugene Munsell & 
Co., 218 Water street, New York City, are the agents, continues 
to grow in favor and demand. 


The Wrought Iron Bridge Company, of Canton, O., have 
issued neatly printed catalogues containing illustrations of 
several bridges, power-houses, etc., recently erected by them. 


The New York Electrical and Development Company 
251 William street, of which Mr. E. 8. Boggs is manager, has 
entered largely, and with success, upon the manufacture of 
patented electrical apparatus. 


The Sperry Electric Railway Company, Cleveland, O., 
has sent out a very neat little pamphlet illustrating and describing 
its well known electric railway system and containing a number of 
valuable tables for the use of engineers and practical men. 


The Belknap Motor Company, Portland, Me., has issued 
a little folder calling attention to the Standard dynamos and 
motors and commutators which it manufactures, and giving a 
number of testimonials from those who have had these machines 
installed. 

The Waddell-Entz Company, 203 Broadway, New York 
City, have in operation, in the Manufactures Building, World’s 
Fair, Chicago, a 10-h. p. slow speed generator. The order for this 
generator was received by the Waddell-Entz company solely upon 
its merits and efficiency. 





George d°Infreville has removed to 10 Desbrosses street, 
New York city, where he wil' continue the manufacture of his well 
known wasteless zincs. That the zinc is really a great advance 
over other forms is shown by the increase in orders, and the 
steady demand from those who have once tried it. 


Waite & Bartlett, of 143 E. Twenty-third street, New York, 
show in their fine exhibit at the World’s Fair the largest Holtz 
static machine of their manufacture in the world. This firm has 
become justly celebrated for the excellent character of their ap- 
paratus and the conscientious character of their dealings. 


The Ansonia Electrical Supply Company, formerly the 
Electrical Supply Company, of Chicago, has recently issued a little 
circular describing the Wirt dimming switch, a very convenient 
piece of apparatus for turning down incandescent lights. This com- 
pany also closed a contract recently for 40 miles of Shield Brand 
wire for lighting and power work. 


Queen & Company, Incorporated, Philadelphia, Pa., re- 
port large sales of magnetic vane ammeters and voltmeters, which 
contain qualities highly essential for switchboard use, and make 
them especially valuable in isolated plants. A number have been 
supplied to exhibiting companies for installation at the World's 
Fair, and the makers have a handsome collection in their own dis- 
play. The Acme portable testing set is also meeting with much 
favor. 

The Electric Heat Alarm Compapny, 113 Devonshire street, 
Boston, has issued a new catalogue describing and illustrating the 
numerous ways in which its heat alarm apparatus may be ap- 
plied. One of the great advantages claimed for the system is that 
it is the only automatic one for hotels calling attention in the office 
to the room in which the fire may be located. An interesting ap- 
plication is to detect hot bearings. Several buildings in Haverhill 
are now being equipped and estimates made for a large number of 
others elsewhere. 


The General Incandescent Are Light Company, First 
avenue and Thirty-third and Thirty-fourth streets, New York, bas 
issued a handsome catalogue of its arc lamp, entitled catalogue 
No. 1, which supersedes circulars Nos. 1 and 2 hitherto devoted to 
the same use. Owing to the great beauty of the design of many of 
the lamps the catalogue has almost the character of an art publica- 
tion. To those who have not followed the advance of the last sev- 
eral years in the design of ornamental arc lamps this little book 
will be a revelation, 

The Franklin Electric Company, Cincinnati, O., willina 
few days organize into a stock company, with a capital stock of 
$10,000, with P. A. H. Franklin, president; H. J. Miles, secretary 
and treasurer; Edwin B, Stephens, manager. They will manufac- 
ture electrical specialties, are dealers in electrical supplies and 
contractors for electrical work of every description. They will 
also give considerable attention to armature repairing and buying 
second-hand dynamos und motors of all kinds and have located 
their office and workshop at 181 Elm street. 


The Carter-Guy Electric Company has succeeded the Elec- 
trical Construction and the Maintenance Company, Edwin ©, 
Carter, proprietor, which has so successfully conducted the elec- 
trical business for three years at 125 Fifth avenue, Pittsburgh, Pa. 
The business will be conducted under the active management of 
Mr. Carter and Mr. H. Guy, who for a number of years was with 
the H. C. Frick Coke Company, and who will have charge of the 
financial affairs of the Carter-Guy Company. This company has 
secured the sole agency for Allegheny County for the well known 
Perret motors. 


The Electrical Engineering and Supply Company, of 
134 Kast Sixth street, St. Paul, Minn., will by July | have removed 
all of its stock and business to 249 Second avenue, South, Minneap- 
olis, Minn., when the name will be shortened for convenience to the 
Electrical Engineering Company. The new quarters will be much 
larger than the present ones, and will furnish factory facilities for 
the Northwestern Packard Lamp Company, whose entire output (a 
capacity for at least 1,000 lamps per day) will be handled exclusively 
by the Electrical Engineering Company. 


I. BP. Frink, 551 Pear! street, New York, makes a specialty of 
designing electric and other reflectors to order to secure the best 
distribution of light when the purposes and dimensions of a hall, 
church, theatre or other large building are given, W e illustrate 
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elsewhere one of the many designs manufactured by this house» 
and which have been largely sold, not only in America, but abroad 
Among recent buildings supplied are 35 prominent churches in 
various parts of the country; the Gallery of Fine Arts, World’s 
Fair, the State Houge of Columbus, 0.; the Chicago Art Institute; 
Convention Hall, Saratoga, and other large buildings. 


The Electric Appliance Company, of Chicago, is offering 
something new in the incandescent lamp business at both ends of 
the line, that is, a lamp of lower candle power than heretofore 
manufactured and also a lamp of higher «andle power than has 
been produced up to date. The first is its 6-c. p. lamp made to 
fit any regular socket and burn on regular circuits with the 
filament at the incandescence of an ordinary 16-c. p.lamp. The 
improvement in the other direction is in an incandescent lamp up 
to 1,000 c. p. and of a very high efficiency. The Electric Appliance 
Company hopes very shortly to have one of these 1,000-c. p. lamps 
burning in its World’s Fair exhibit. These are of course the well- 
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known Packard lamps, manufactured by the New York & Ohio 
Company, for whom the Electric Appliance Company is Western 
agent. From the interest that is being manifested in the new 
lamps the manufacturers have reason to believe that they will soon 
be in extensive use. 


Business Notices. 


Transformers rewound and repaired. Write for prices. 
Hill Manufacturing Company, Salem, Va. 

Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 

Where to Locate New Factories.—The Illinois Central 


Railroad Company is desirous of calling the attention of capitalists 
and manufacturers to the advantages possessed by the different 
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cities and towns ‘on their Southern lines and on the lines of the 
Yazoo & Mississippi Valley Railroad Company in the shape of un- 
limited raw material, proximity to markets, cheap labor, fuel, etc. 
and believes that it needs but a presentation of their merits to at- 
tract the careful attention of all interested in converting the raw 
materials [to }be found on their lines into the finished product. 
Prominent among these are cotton, hard and soft wood, clay, 
fruits, vegetables, etc. A descriptive pamphiet of 150 pages, en- 
titled ‘‘ Where to Locate New Factories,’’ has been issued by the 
company, and a copy will be sent free on application to the under- 
signed, who will also give any further information as to induce- 
ments offered by the different localities for desired industries. In- 
dividuals or companies wishing to embark capital in cotton, clay, 
woodworking, canning or other industries can find a profitable 
field and hearty co-operation. For particulars address Geo. C. 
Power, Industrial Commissioner I, C. R. R., 58 Michigan Avenue, 
Chicago. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


UNITED STATES PATENTS ISSUED JUNE 13, 1893. 


[tn Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y.] 


499,253. Process of Eaapesie Separation and Appa- 
ratus Therefor ; Richard H. Sanders and Chas. T. Thompson, 
Philadelphia, Pa. Application filed Dec. 27, 1892. The combina- 
tion of a magnet a an overhanging, elongated. polarized 
surface, a shield arranged along each side of s:id surface, a feed- 
ing device arranged to deliver stock to the upperend of said 
surface, and separate receptacles for gangne and ore, subjacent 
respectively to the upper and lower ends of said surface. (See 
illustration.) 


499,254. Electric Hose Coupling ; Howard Sargent, Cam- 
bridge, Mass. Application filed Feb. 21, 1893. In an electric hose 
or pipe coupling, the combination of the half with the shoulder 
pavens © hole through it, the plug of insulating material con- 
tained in said hole also having a hole through it, the electric 
wire, metallic cap, and spring connecting said cap with the wire 
and all contain n the hole in the plug, the half reamed out at 
the end, the flanged ring of insulating material, and the metallic 
flanged ring secured to the ring and wire secured to said metallic 
ring. 


499,261. Burglar Alarm System}; Alfred Stromberg, Chi- 
cago, lll. Application filed Feb. 11, 1893. In a burglar alarm pro- 
tection, the combination with a roller made up of two metal 
tubes insulated from each other, a flexible covering mounted 
upon said roller, a circuit carried by said covering, each of two 
terminals whereof is attached to one of the said metal tubes, 


499,270. Safety Support for Trolley Wires; Hiram K. 
Whitner, Chicago, Ill. Application filed Feb. 6, 1893. In an over- 
head system for electric railways, the combination with a con- 
ductor and two guard wires of a support frame, a suspension 
cable, a section of netting adapted to be secured to said guard 
wire and cable. 


499,275. Safety Device for Systems of Distribution ; 
Herbert C. Wirt, Boston, Mass. Application filed March 16, 1892 
An alternating current generator having its generating coils 
arranged in any ordinary manner, and connected at an inter- 
mediate point between the circuit terminals to a collecting ring 
or brush by which such coils are grounded. 


499,277. Method of and Apparatus for Uniting 
Metals; Jobn H. Bassler, Myerstown, Pa. Application filed 
Dec. 1, 1892. A method of uniting metals, which consists in first 
coating the materials to be united with alayer of carbon, then 
placing a fillet of aluminium or aluminium alloy in the joint, and 
finally passing an alternating current of electricity through the 
materials and through the fillet transversely of the joint and 
until the fillet is fused. 
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No, 499,253.—PROCESS OF MAGNETIC SEPARATION AND 
APPARATUS THEREFOR, 


499,297. Electric Gas Lighting Apparatus; Thomas 
W. Lane, Boston, Mase., and Charles E. Lee, Chicago. Ill. Ap- 
lication filed Feb. 8, 1892. In an electric hand lighting gas 
urner, the combination of the burner, fixed electrode, two- 
armed lever controlling the gas cock and carrying an electrode, 
the pawl spring and a catch adapted to co-operate with said 
pawl spring to hold the gas cock open, coiled spring for holding 
the cock normally closed. 


499.298. Electric Gas Lighting Apparatus 3; Thomas W. 
Lane, Boston, Mags, Application filed Feb. 15, 1892. In an electric 
hand lighting gas burner, an electrode carrying arm combined 
with an oscillating gas cock having near its base a cam piece or 
segment, and a paw! for oscillating said gas cock and electrode. 


499,305. Electric Bell; John Lea Moore, New York, Applica- 
tion filed June 6, 1892. A stamped cup-shaped bell hammer, 
in combination with an electric bell, and having its supporting 
arm made in a single piece. 


499,313. Electrical Measuring Instrument; Edward 
Weston, Newark, N.J. Application filed Oct. 3. 1892. Inan 
electrical measuring instrument, an index actuated by the work- 
ing parts thereof, a shell of magnetic material inclosing said 
working parts and having a slot or opening through which said 
index protrudes, and a box or case inclosing the protruding part 
of said index. 


499,321. System of Propelling Canal Boats by Elec- 
tricity ; Samuel W. Gear, Buffalo, N. Y. Application filed Jan. 
26, 1893. In an electrical system of canal boat propulsion, a power 
wire and a return wire supported over the waterway and ar- 
ranged to be shifted laterally in accordance with the lateral 
movement of the boat. (See illustration.) 


499,350. Commutator for Dynamo-Electric Machines; 
Horace F, Parshall, Lynn, Mass. Application filed Jan. 13, 1893. 
A commutator segment comprising a base portion of one metal 
and a contact portion of another better conducting metal dove- 
tailed thereto. 


499,363. Electrive Switch; James F. McElroy, Albany, 
N.Y. Application filed Nov. 16, 1892. In an electric switch, a 
cylinder composed of a series of discs constructed of a non-con- 
ducting substance, aspindle upon which said cylinderis mounted, 
a metallic plug placed in one or more of said discs, a means for 
connecting said metalle plug or plugs with an electric heater to- 
gether with 4 means for connecting said metallic plug or plugs 
with the poles of a battery, 


499,374. Conduit Electric Railway; William R. De Voe, 
Shreveport, La. Application filed Oct. 28, 1892. An underground 
conduit having a slotted cover, sections of said cover being mov- 
able and having a hinged connection with the conduit, combined 
with a line conductor supported in the conduit its entire length 
except at those portions which have the movable sections of the 
slotted cover. 


499,411. Electric Signaling Apparatus for Elevators; 
Chas. G, Armstrong, Chicago, Iil. Application filed Jan. 23, 1893. 
A signaling apparatus for elevators comprising signaling de- 
vices visible outside of the shaft at the several doorways of the 
same, means operated by the elevator, making the signaling de- 
vices at each floor operative only when the elevator is approach- 
ing that floor, and means for actuating said signaling devices. 





No. 499,321.—SysTEM OF PROPELLING CANAL BOATS BY 
ELECTRICITY. 


499,124. Strong Current Indicator; Charles D. Haskins, 
Brooklyn, N. Y. Application filed Sept. 9, 1890. The combination 
with a spring fixed at one end, of acontact point against which 
the free end of said spring tends to press due to the resiliency of 
said spring, said spring being provided with a projecting arm at a 
short distance from the fixed end, the length of said arm being 
small compared to the length of the spring, an expansible wire 1n- 
cluded in an electric circuit, and having one end fixed and the 
other end attached to the end of said projecting arm, said wire 
being adapted to normally hold the free end of said spring away 
from a contact point by bending the spring at a point between 
the fixed end and said projecting arm, whereby when an ab- 
normal current passes through said wire it is e‘:ongated Lo permit 
the free end of the spring to make a contact with said contact 
point due to the resiliency of the spring. 


499,128. Electric Hinge; William S. Hull, Sheffield, Ala. 
Application filed Nov. 16, 1892. A hinge having an insulated 
pintle provided withan annular groove anda contact spring 
resting in the grove. 


499,446. Alternating Current Generator; William Stan- 
ly, Jr., and John F. Kelly, Pittsfield, Mass. Application filed Jan. 
9, 1892. The combination with the stationary annular magnetic 
element or part of the generator, the induced coils on the polar 
extensions and the energizing coil between such extensions, 
of the rotury core having two corresponding rows of poles the 
faces of which are cut down so that their clearance is increased 
from their centres to their edges or sides. 


499,161. Overhead Trolley Wire Switch; Rudolph M. 
Hunter, Philadelphia, Pa. Application filed Feb. 2, 1893. In an 
electric railway, the combination of a main line and branching 
tracks, a continuous suspended main conductor, a switch struc- 
ture formed of parts clamped to the said main suspended conduc- 
tor and forming an upward gap transverse to the length of the 
said main conductor and also provided with an obliquely ar- 
ranged lateral projection and a suspended branching conductor 
connecting with the end of the said oblique projection of the 


switch. 


499,473. Electric Light ; Gaston Sautter, Paris, France. Ap 
lication filed Jan. 5, 1892. A reflecting lamp with carbons, cas- 
ng, the reflector having an aperture with a spyglass at same, a 

second spyglass arranged under the carbons and atright angles 
to the first and extending through the casing, and a screen for the 
latter spyglass, whereby the front and rear faces diverge from 
each other from che centre to the upper and lower portions of the 


reflector. 
499,485. molay Fuse Block; Gardner T. Voorhees, Boston. 
Mass. Application filed Aug. 23, 1892. A continuous flexible 


fuse, a movable carrier supporting the fuse throughout its length, 
and terminals in electrical contact with intermediate points 


thereof. 


499,497. Cut-Out; Patrick J. Barrett, Boston, Mass. Appli- 
cation filed April 3, 1893. A cut-out comprising an attaching 
plate or base, a circular block of insulating material secured to 
the face of the base and provided with a central aperture, a cir- 
cular series of conductors extending from the inner face of said 
block parallel with its central aperture and exposed at its peri- 
phery, acentral pole or conductor extending through the said 
central aperture, fusible wires connecting the inner end of the 
central pole with the inner ends of said series of conductors, and 
a conducting casing inclosing and turning upon the periphery of 
said block and provided with a spring on itsinner side to con- 
tact with any one of said circular series of conductors, said cas- 
ing and central pole being adapted to have the circuit wires con- 
nected to them. 
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No. 499,664.—ELEcTRIC FusE BLockK. 


499,518. Method of Electrically Welding Metals; 
Charles L. Coffin, Detroit, Mich. App'ication filed Sept. 
25. 1890. The process of electric welding, which consists in elec- 
trically heating a short section of material, heating the extremi- 
ties of the articles to be welded by Pressing the ends of the same 
against the short heated section and then completing the weld. 


499,519. Apparatus for Punching Metal; Charles L. 
Coffin, Detroit, Mich. Application filed Feb. 28, 1893. The mode 
of punching and heating metal consisting in simultaneously 
punching a hole and electrically heating the point at which the 
next hole is to be punched. 


499,543. Electro-Magnetic Car Brake; John C. Henry, 
Westfield, N. J. Application filed Aug. 8, 1892. An electric train 
brake, comprising a dynamo on each car, a magnetic clutch 
conngoted with said dynamo, and a drum operated by said 
clutch, 


499,544. Begulator for Electric Machines; John C:- 
Henry, Westfield, N. J. Application filed Sept. 3, 1892. The com- 
bination with adynamo-electric machine having a movable brush- 
holder, of a discof diamagnetic metalro:ating with the armature 
shaft, a U-shaped electromagnet having its poles embrace the 


~can be had for 25 cents. 
and address The W.J. Johnston Co., Ltd., Times Building, N. Y. 


edge of the disc and hinged at its lower end, and an arm rigidly 
attached to said magnet and connected with the brushholder. 


(See illustration.) 


499,596. Electric gmtsiog Device ; William H. Russell 
and George E. Russell, Jersey City, N.J. Application filed 
March 9, 1893. As a new article, a combined cigar cutter and 
lighting device, consisting of a burner, of electrical contact ter- 
minals placed in proximity to the burner, a lever to one arm of 
which one of said termina:s is secured, an extinguisher actuated 
by the lever so as to clear the burner when the lighting contact 
is made and to = the flame when the lever is returned, 
a cutter secured at the other arm of the lever and a plate having 
an insertion opening, past which said cutter moves as the lever 
is actuated. 


499,610. Recorder 3 John T. Todd, Newman, Ill. Application 
filed May 24, 1892. The combination with the force wheel having 
two ratchet wheels provided with oppositely projecting teeth, of 
armatures controlled from the force cr — being recorded, op- 
positely projecting armature levers, each provided at its outer 
end with a pivoted and rigidly secured pawl, the rigid pawl of 
lever engaging the same ratchet as the pivoted pawi of the op- 
posite lever. 


499,614. Multiple Fuse Block ; Gardner T. Voorhees, Bos- 
ton, Mass. Application filed Sept. 1, 1892. A fuse carrier com- 
posed of incombustible, non-conducting material, and a fuse im- 
bedded therein with its upper surface exposed throughout its 
length, combined with terminal contacts independent of said 
carrier and adapted to be brought into contact with different 
parts of the fuse. 


499,646. Switch; George W. Russell, Denver, Colo. Appli- 
cation filed April 7, 1893. In a circuit switch, the combination 
with the circuit of a rocking lever, adouble coil spring having 
its extremities attached to a stationary support above the lever 
fulerum and its centre attached to the lever below its fulcrum, 
and suitable contacts. 


499,657. Method of and Apparatus for Electrically 
Weiding Sheet Metal; Charles L. Coffin, Detroit, Mich. Ap- 
plication filed Oct. 18, 1892. In a machine for electrically welding 
metal, the combination wich a base, of an arm carried thereon, a 
mandrel supported on said base parallel with said arm. conduc- 
tors hinged to the base and adapted to clamp the material to be 
welded against said mandrel and connected with one terminal of 
a source of electric energy, a traversing carriage on said arm, an 
insulated conductor carried on said carriage connected with the 
other terminal of a source of electricity, and a pressure roller 
carried on said carriage. 





No. 499,544.—REGULATOR FOR ELECTRIC MACHINES. 


499,662. Trolley Wire Hanger 3; Charles B. Elliott, Boston, 
Mass. Application filed Aug. 8, 1892. In an insulating hanger, 
the shell with its reduced tubular extension and the member in- 
closed therein with its threaded stem protruding, in combination 
with the insulating material filling said shell, interposed between 
it and the hanger and surrounding said tubular extension. 


499,664. Electric Fuse Block ; Thomas J. Fay, New York, 
N.Y. Application filed Feb. 11, 1891. A cut-out device for elec- 
tric circuits consisting of a block or base provided with a metallic 
piece having a threaded socket at one end and a binding post at 
the other, said block also provided witb a flat contact ring con- 
centric with said threaded socket, all in combination with a cup 
having a flat contact ring on its bottom adapted to make contact 
with said ring, and a threaded contact plug projecting through 
the bottom of the cup and fitting said screw-threaded socket, and 
a fusible strip inside of said cup, one end being electrically con- 
nected with the ring and the other end similarly connected with 
the plug. (See illustration.) 


499,676. Electric Are Lamp; Rudolph M. Hunter, Phila- 
delphia, Pa. Application filed March 28, 1893. In an are lamp, 
the combinatiou of two fixed carbon holders, a vertically movable 
and rotatable rod carrying two movable carbon holders, feeding 
devices for feeding the rod vertically, and mechanical devices for 
rotating the rod upon raising it, whereby the two sets of carbon 
may be successively burned and regulated by a single regulator 
and feeding device. 


499,681. Electro-Magnetic Blanket; Nils A. Renstrom, 
Omaha, Neb. Application filed April 15, 1893. The wire coil hav- 
ing at its respective ends the battery connections combined with 
the intermeshing ribbons or connections, and a suitable cover or 
casing. 


499,693. System of Wiring Multiple Switchboards ; 
Chas. H. Wilson, Chicago, Ill. Application filed Oct. 8, 1892. The 
combination with a band or group of cables run behind a switch- 
board in curves to afford slack between different corresponding 
subdivisions of switches upon the different sections of the board, of 
supports for said band or group consisting of a horizontal row of 
pins inserted in pipes, said pipes being supported or sustained in- 
dependent of the portion of the board carrying the switches. 


Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 1886 
Give date and number of patent desired 
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sale by Alexander, Barney & Chapin (Incor- ( ( )J 
porated), 20 Cortlandt Street, New York. Send 
for their new catalogue of fan motors and 


_ ventilating apparatus. 
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CROCKER-WHEELER ELECTRIC 6O., 


Manufacturers and Electrical Engineers, 
39 & 41 CORTLANDT STREET, NEW YORK. WORKS: AMPERE, W. J. 


Dynamos, Motors and Direct Current Transformers 
IN ALL PRACTICAL SIZE3 AND TYPES. 


SPECIAL APPLICATIONS AND DESIGNS. 
Transmissions of Power About Works or Factories. 


SPECIAL VENTILATING AND COOLING DEVICES. 


SEt. LING AGENTS: ANSONIA ELECTRIC CO., 102 Be eH Ave., Chicago, Ill. : NEW 
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THE WIRT COMMUTATOR BRUSH. 


** Lives there a man 
With soul so dead 
Who never to himself 

hath said ’”’: 
THERE isa wire with 

worth to back it, 
Protected by a CAN- 

VAS JACKET? 


American Circular Loom Co 


— 


SHOWING ACT OF 
RAISING THE DROPS. 








Schoenenberg’s Patent Annunciator Reset. 








bl 
ee ais a aan mntns Neoks ee arte 
for Descriptive Circular. 
new YORK : DOUBLEDAY, mITCH- Saves the Commutator as It Prevents Sparking. The E. S. GREELEY & CO, 
ELL & CO. WRITE FOR CIRCULAR AND PRICES. Manufacturers and Importers of and Dealers in 


THEST INSTRUMENTS 


W"286 Lake Stres. Oe co: H ie: A N SO N IA E L re F R | C CO M PA N Yy, Telegraph, Telephone, Electric Light, Electric 


Power; Railway, Burglar Alarm and General 
Cor. Randolph St. and Michigan Ave., Chicago. Electrical Supplies of every description. 
Factories : ANSONIA, CONN. 5&7 DEV ST. REW YORK 


<> CRIMSHAW WHITE CORE WIRES, 


GRIMSHAW TAPES, RAVEN CORE WIRES, VULCA DUCTS, 


’ MANUFAC TURED BY 


NEW YORE INSULATED MIRE CO., 


AIN OFFICE: AGO SAN FRA 
13-17 Cortlandt St., New York. BRANCHES:{ 75.09 Franklin St, 182 Summer St, 102 A NoICe St. 


§ ELECTRICAL ENGNEERNGCD ALES 2. OG 
ce ota ae ees ON ss, INSULATED ELECTRIC WIRE, 


REPORT.5 SPECIFICATION S:DESIGNS: EXPERT, EX FLEXIBLE CORDS and CABLES, 























NATIONS -EXPERT..SVPERINTENDENCE:TEST > ____ 800 and 203 N. Third 8t., Philadelphia, Pa 
NATIONAL INDIA RUBBER CQO’S. S| Vi P| FX WI RE 
Branches : WIRES 
Chicago., —AND— 
New York fs 
487 Brosdwar, PREDERIOK 8. MINOTT, Gen'l Man. C ABLES, 
Manager. FACTORY AND OFFICES: : BRISTOL, R R. I. 








WILLARD L. CANDEE, GEO T. MANSO ON 
H. DURANT CHEEVER, HE} mastneee Managers. Gen’l Supt. 


THE OKONITE COMPANY, ure 


13 Park nth New York. 
INSULATED 


WIRES 4"2 CABLES 


For Aerial, Submarine and 













———: 






Underground Use, SIMPLEX T. Z. R.—The Ideal Line Wire. 
Candee Aerial Wires. SIMPLEX CAOUTCHOUC.—Perfect Insulation for Inside Wiring. 
Manson Protecting Tape. SIMPLEX LEAD COVERED.—For Underground Service. 






TRADE MARK. Okonike Waterproof Tape./nHp SIMPLEX ELECTRICAL GO., 620 Atlantic Ave., Boston, Mass, 
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Clutch Works,| . £09 BROADWAY, NEW YORK 
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H. LAMARCHE’S SONS, ) 
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ALL PERSONS SENDING FOR 
Catalogues or ordering articles 
advertised in our columns will do 
us and our advertisers both a 
great favor by mentioning that 
they saw the advertisement in 


_ THE ELECTRICAL WORLD. _ 


MIGA*=.. 


For Electrical Purposes, 
EUGENE MUNSELL & CO., 
218 Water St., New York. 

W. H. SILLS, 86 Lake St., Chicago, Ml. 
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JAS, SCHAWEL & CO,, "New Youn 
Sheet and Wire Supplied, All Sizes. 
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WHARTON-HARRISON 
Safety Boiler 


For POWER or HEATING Parposes. 
SAFETY, 
ECONOMY, 
EFFICIENCY, 
DURABILITY. 


SIZES—2 H. P. UP TO 240 H. P. 


Harrison Safety Boiler Works, 


PHILADELPHIA, PA. 
NEW YORK, N. Y.—F. E, IDELL, Mgr., 41 Dey 8t 
ATLANTA, GA.—C. H. WILLCOX, Mgr., 9 No 











Sole Mantifacturer of Micanite Plates, Commutator Segments, Rings, 
Washers, Tubes, Troughs, Taper Rings, Cloth, Paint, etc., 


FOR ELECTRICAL INSULATION. 


ONS Caeet aa 


VULCANIZED _ FIBRE. 


THE ONLY ORIGINAL SUBS 
—_— by ie jpading Electric Light _ 
tus in the Uni States and 
more eB * half the a Send for HE COMPA and 


ANIZED FIBRE 
i heii fete ee New York A omnes. 14 oy Street. 


rr PPORCELAIN 


FOR ELECTRICAL PURPOSES. 
Insulators, Cut-Outs, Etc. 


= Laclede Carbon & Electric Co. 


P. C. BURNS, Megr., Peru, Ind. 


PORCELAIN 


For Electrical Purposes. 


INSULATORS, CUT-OUTS, Etc. 
PERU PORCELAIN WORKS, Pera, Ind, 


RG Reet eco 





es aiaad Patan aor * Mlectrioal Appara- 
ing a better non- wand. Pris li — an 
Price- 


Pryor St. 
DALLAS, TEX.—HUNTER & BOOSO. 









MICA, 


For Electrical Purposes, 
Low Prices. 


BOWERS BROTHERS, 


{21 Lake St., Chicago. 
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The Standard Open Circuit Bat- 
teries of the World. 


SEND FOR CIRCULAR AND PRICEs, 


THE LECLANCHE BATTERY C0. 


111 to 117 East 131st St., 


nage sano Poe po 
woreda Presents his compliments to the readers of the 
Electrical World and invites any of them who 


are intending to purchase Electrical Material 


to write to him and secure samples and prices before placing their order. 
He has an idea he can meet the market on Electric Tape, Splicing Compound, 
Chatterton’s Compound and Vuleanized Rubber goods. Porcelain, Hard 
Rubber, Lamp Shades, etc. 
No inquiry too small tore- 7 
ceive attention; no order too °C owe 
= + 
BOSTON, 
7 ARCH STREET. 


/44-156 GREENE ST 
STATION 
ya 


rans 82 2 BROoKy}, N.Y. 














CHICAGO, 
ADAMS EXPRESS BUILDING. 


NEW YORK, 
143 LIBERTY STREET. 





== MACHINE TOOLS 





THE GARVIN MACHINE Co, [iiss 


LAIGHT AND CANAL STS. 


MILLING MACHINE 


IMMEDIATE DELIVERY. 





OUR mRNEW No.3 | No. 33 


Now READY For 





large to be filled promptly. 


LAKE GIRARD SYSTEM OF MINES. - 
LAKE GIRARD MINE. NELLIE AND BLANCHE MINE. THE HORSESHOE MINE. 


CONTROLLING 2,500 ACRES CHOICEST MICA LAND. 
There are now in active operation under the above Systen «aree Separate Mines. EKach of 


WRITE FOR 
these deposits of Amber ‘Mica exceeds in size any known deposit of this mineral oa the American 
Continent to-day. 


SPECIAL CIRCULAR AND PRICE. 


The 
25 plevine only our present force of miners 
The Largest Users in the United States are among our Earliest Cumouners, and can testify 
OTHER A to the opesenee of our material as well as to our Promptness of Delivery. 
| TYLES MADE. All Mica enipyed by Express, and sales made at Prices 4netudine all charges to point 
ot destination 
‘ aN guarantee to make delivery more quickly than you can obtain the same quantity 
rors. ew York 
hy war through Middlemen and pay Comastasion, when you can Deal Direct with the 
mines, and receive your Mica at First Hands 
re prepared to Supplty the requirements of Small Users, on advantageous term, looking 
to the ‘Future Growth of their Business. 
At the same time we are making no idle boast when we assert Our ability to Furnish the 
Entire Electrical Trade of the United States with all the Amber Mica they require. 
We have the mineral and the Facilities to do it. 
Our Present p Soe, ot oe Mica actually mined Exceeds 300 Tons, and this, too, After a 
ration 
bie, — we sell either cut to size or in rough split sheets, with edges trimmed 
be desired. We will cut discs or segments of circles when requir 
Send us a Sample order,—we only ask a fair trial; once we receive that, we are not afraid of 
not holding your b ess. Address all communications to 


DON C. WATTERS, 504 Besserer St., 


OF ALL KINDS IN STOCK. 


NEW YORK, Ottawa, Canada. 
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COLUMBIA INCANDESCENT LAMP CO. 


COLUMBIA INCANDESCENT LAMPS! Unequaled in quality ; customers fully 
protected from claims for infringement. Every new customer forwarding us an 
initial order for Columbia Lamps will receive by express, prepaid, a handsomely 
framed portrait of Henry Goebel, the inventor of the incandescent lamp. Copies are 
now being forwarded to all our old customers. Should any one fail to receive one, 
nlease ask for the same and it will be forwarded. 


THE COLUMBIA INCANDESCENT LAMP CoO., 


1912-1914 OLIVE STREET, ST. LOUIS, MO. 














DIXON'S BELT DRESSING SHULTZ PATENT WOVEN LEATHER BELT. 


AND LEATHER PRESERVATIVE 
Prevents Slipping and FPreserves the Leather. 
SEND FOR CIRCULAR AND TESTIMONIALS. 


We Warrant It Fully. JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


SILK 


WILLIAM RYLE & CO., 54 Howard §: 54 Howard Street, New York City. 


ror Switchboard Use. 


NO HINGE, 
ALL RAWHIDE LEATHER, 
PERFECT CONTACT. 


Send for Descriptive 
Circular W to 


SHULTZ BELTING CO. 


ST. LOUIS, MO. 


NEW YORK, N. Y., 225 Peart 
Street, A. B. LAURENC FR, 
Manager 

BOSTON, MAS SS., 164 Summer 
Street; GEO. T. KELLY, 





For Electrical Purposes. 


SILK FOR INSULATING FINEST WIRE. 






ie hehe 3 kinds Braiding Silk. 


g 

PHILADELPHIA, PA., 140 N 
ad Street, JAS. GARNETT, 
Manager. 








Architects and Engineers should 
specify **M.-V.”” Ammeters| 
and Voltmeters for Isolated 
\ Plants, and thus secure to their 
mM clients reliable instruments at 
| Ba) remarkably low prices. For par- 
: ticulars see Circular 420, free 
97 upon application. 

Our World’s Fair Exhibit 
contains a magnificent collection 
of Standard Testing Apparatus, 
comprising many new and im- 






* Rucow in Makers: i 


- 226i nt 60°F. 





proved types. 
Both belts 12 ins. wide, both loaded the same. Competitor's belt left the pulleys; Acme kept its place 


QUEEN & CO, inconronaren, PHILADELPHIA, U.S, A.|"**°"°sreymes *"""° PAGE BELTING COMPANY. 


Send Five-Cent Stamp for Illustrated Catalogue No. I-66. FACTORY: Concord, N. H. BRANCHES: New York, Boston, Chicago, San Francisco: 
Send for Catalogue No. 13 and Prices, 


The Best Blecre Light Pant Clutch in Existence.| «IMPORTANT 


‘element mick 





New Double Mo Movement 


une et, (Electrical Engineers and Contractors. 


CUT-OFF COUPLINGS. |, you wish RELIABLE INSTRUMENTS for Switchboatds 


The simplest, most durable and 
strongest Grip Clutches made. ‘ or for portable use, you will save money by purchasing 
y speed up to 


SSMS! WHITNEY WOLTMETERS AND AMMETERS, 


JAMES SMITH 
SATISFACTION GUARANTEED. SEND FOR PRICE LIST. 
WOOLEN MACHINERY CO., 


Per Taunting Kou THE WHITNEY ELECTRICAL INSTRUMENT 60, 


Ketimates Made for Shafting, Pulleys, Hangers, Couplings, Etc., Erected to es 
and Specifications. Send for Circulars, Prices, Etc. Chicago Agents: ELECTRIC giiauae CO., 242 gn Street. 


@@iA RINGING BELL EVERY TIME. 


Send for Illustrated Price List. HUEBEL & MANGER, Makers, 286-290 Graham Street, Brooklyn, N. Y. 








20,000 sold within the last 15 years. 
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WARD ARG LAMP 


For All Constant Potential Circuits. 


We make a full line of SINGLE CARBON LAMPS, 
SHORT LAMPS, ORNAMENTAL LAMPS §$and 
DOUBLE CARBON LAMPS, TWIN LAMPS, FO- 
CUSING LAMPS, for any special use. 


Our lamps are all made to USE and 




























are guaranteed to LAST. 
Don’t waste time experimenting with lamps of other manufac- 


turers that can only show a fair laboratory test, but fail when- 





ever called on for actual work. 


| ELBCTRIC CONSTRUCTION & SUPPLY CO 


UNITY BUILDING, CHICAGO. TELEPHONE BUILDINC, NEW YORK. 
ESTABLISHED 1881. 


=" Ea Ea E- 


STANDARD DYNAMO 


MORE FULLY MEETS THE REQUIREMENTS 


FOR MUNICIPAL AND GOMMERCI/AL ARC LIGHTING 


THAN ANY DYNAMO EVER OFFERED. 




















Intelligent, unbiased electricians and arc light users throughout 


the country verify our claims for Highest Efficiency and Great- 






est Economy in Operation and Repair. 


THE STANDARD ARC LAMP 


Is the only high grade independent feed lamp which will, with one 

















feeding mechanism, one carbon rod and one pair of carbons, 






give a constant, unchanging light from Dusk to Dawn, Every’ 
Night in the Year. 
We are the pioneers in Simplified Double Service Arc 








Lighting. 










ADDRESS ALL COMMUNICATIONS TO 


SIANDARD ELECTRIC C0, 


313-317 South Canal Street, CHICAGO, 
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ELECTRIC MOTORS 1» DYNAMOS, 


Highest Electrical Efficiency. Best Mechanical Construction. 


Electrical Lighting and Electrical Transmis- 
sion of Power. 


THE ©, & G. ELECTRIC MOTOR U0, 


GENERAL OFFI 


402 & 404 Oreénwiek: ‘St., New York. 


Chicago, Ill., 201 Madison Street. cay "Boston, 63 Oliver Street. 
Philadelphia, Pa., 43 North Seventh St. 


Agencies in all Principal Cities. 


Ht10C1 ante 


Bec latina 


Siemon t Healides, Ch facentn 
Stfrn Srasi 


MOTORS AND DYNAMOS 


— WITH — 


FORGED IRON F] IELD MAGNETS 

















7 ac 
FOR AND 
Flectric Incandescent 
Power Lighting. 
* * 





DYNAMOS FOR DIRECT CONNECTION WITH ENGINES. 


COMMERCIAL ELECTRIC COMPANY, INDIANAPOLIS, IND. 


NEW YORK OFFICE: 136 LIBERTY STREET. 


SESSSHSSHOLOSSESSSOSSOSOOSO SOLOS OOOOOOOO® 


-+—___—_ SELLING AGENTS: —_———K- 


gy ree ©. Cor. Michigan Ave. and Ran- COMMERCIAL ELECTRIC C0., 55 Gratiot Ave.,) JONES BROS. ELECTRIC (0., 80 Court St., Cincinnat 
P cago, Mich. BISSELL & DODGE, 518 Summit St., Toledo, 0. 
F. L, WOLFRUM, 455 The Rookery, Chicago, Ill. SOUTHERN ENGINBERING CO., 288 Fifth St., Louls- E a. BERNARD CO., Hall Building, Troy, N. Y. 


ville 
E. G, BRUCKMAN, Equitable Building, St. Louis, Mo. POOLE “BROS. ELECTRIC CO., Lynchburg, Va. . SWAN, 194 Summer St., Boston, Mass, 
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DIRECT-=CONNECTED 


MULTIPOLAR GENERATORS 


FOR LIGHT OR POWER. 





Jung 24, 1893 
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ELECTRICALLY AND MECHANICALLY PERFECT. 


© ee © 











These Generators have been designed for use in stations situated in populous centres, where real estate 
is costly, and restricted space a necessity. By their use the full economy of steam is realized, the expense 
of belts and countershafting and loss by friction eliminated, and attention is reduced to a minimum. 

These Generators have been installed in electrical stations in New York, Boston, Brooklyn, and in 
many of the other large cities in the United States, in each case not only fully meeting, but even exceed- 


ing requirements. They are to-day the highest development of dynamo construction. 





GENERAL ELECTRIC COMPANY, 


DISTRICT OFFICES: 


ABR <ascidenlits obs eink 


q 44 BROAD STREET, NEW YORK. 620 ATLANTIC AVE., BOSTON, MASS. 
; 178 and 175 ADAMS ST., CHICAGO, ILL. 509 ARCH ST., PHILADELPHIA, PA. 
FIFTH and RACE STREETS, CINCINNATI, O. 401-407 SIBLEY STREET, ST. PAUL, MINN. 
EQUITABLE BUILDING, ATLANTA, GA. 1333 F STREET N. W., WASHINGTON, D. C. 
15 FIRST ST., SAN FRANCISCO, CAL. MASONIC TEMPLE, DENVER, COLO, 





All Business Qutside the United States Transacted by the Thomson-Houston International Electric Co., 44 Broad St., New York. 
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WESTINGHOUSE ELECTRIC & MEG. C0. 


PITTSBURGH, PA., 
















Hi 
= 


«4-— MANUFACTURERS OF APPARATUS FOR» 








Long Distance Transmission of Power, 7 


STREET RAILWAY GENERATORS 


MOTORS, APPLIANCES AND INCANDESCENT LAMPS. 


Our Alternating Current Incandescent Apparatus is in use in li 
508 Central Stations. Our Direct Current Apparatus in 2,500 
Isolated Plants. | 

We are now transmitting Light and Power various distances 
up to 28 miles from the source. Our Maultipolar Railway 
Generator and Single Reduction Motors have worked a revolution 
in the Electric Railway Field. 

The Sawyer-Man Stopper Lamp made by us has now. been 
on the market since last January, and during that time it has 
proved itself the best and cheapest Incandescent Lamp offered 

to the puolic. 
= 
BRANCH OFFICES IN ALL LEADING CITIES 


a 






AGENTS FOR CANADA: AHEARN & SOPER, OTTAWA, ONT. 
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EDDY =! ELECTRIC MOTORS AND GENERATORS 


FOR 
POWER LIGHTING AND DEPOSITION OF METALS. 
THE EDDY a | MANUFACTURING COMPANY, on Conn. 


Havemeyer Building, Room 1212, NEW YORK | 
170. Second Street, PORTLAND, ORE 
80 Oliver Street, BOSTON. Cuyahoge Building, CLEVEL/ Building, CLEVEL AND, O. 705 Delaware Street, KANSAS CITY. 


Electrocite : cu CRIP Duae 


Voltaic Compounds. 




















FOR ALL CARBON | AND ZINC BATTERIES. ‘e S- yA RC*LAM Ps o 
Yih Ss For Street Railroad and all Constant € 
No handling of acids of any | kind. Great convenience in shipping.| | a |; 4 Potential Circuits. (| 
Ne . “DIRECT CURRENT FAN MOTORS, aA 





THE HEWETT YOLTAIC ELECTRIC COMPANY, ee ee - owing S 


Manufacturers of Hewett’s Voltaic Compounds, 
Batteries and Motors, 





A% a2 Montgomery Street, = Jersey City. 


The Knowles Arc Lamp 


For Constant Potential and Alternating Circuits. 
Noiseless in Operation, Giving an Absolutely Steady and White Light. 
—MANUFACTURED BY— 


rTEaE Scheu yvyLEeER ELECT ERICcC COMPANY, 


MIDDLETOWN, CONN. 


ELECTRIC CEILING FANS. AN UP . ™ > 10 DATE 



























NOTE. MORE BEAUTIFUL IN re 
We manufacture the largest gh-Class Motor f \ 


mobilen Gan ence WONDERFUL IN BFRICIENGY| "e * 


tachments, Water Motors and 
Gas Engines. N 
SIMPLE IN constructioN. | DE MOTT 
WRITE FOR SPECIML CIRCULAR. “TY RRET , USI NG in ? 


De MOTT MOTOR & BATTERY CO, 


52 Cortlandt Street, New York. 


AKRON ELECTRICAL MEG, £0. 


AKRON, OHIO, 





can alone give 
satisfaction, 


ARE YOU 












IF INTERESTED, 


Write for Special Circular. 
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BACKUS eas 
MANUFACTURING ,igateniia) NEWARK, N. J. 





MANUFACTURERS OF —————— 


MOTORS AND DYNAMOS, 


FIRE ALARM 4p 
STREET RAILWAY SIGNALS. 
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See 
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IRON CASTINGS FOR ELECTRICAL PURPOSES. 


We cast Dynamo Magnets of a special mixture of iron that gives much better elec- 
trical results than ordinary castings. Also small castings for Electrical Work, and cast- 
ings, large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We ruh 
four large cupolas constantly melting about 40 tons daily. Correspondence Solicited. 


SESSIONS FOUNDRY CO., Bristol, Conn. 
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CARBONS. 


MOTOR 


BRUSHES. 


Genuine Hercules Batteries. 


THE NATIONAL CARBON CO. 


CLEVELAND, OHIO, 
Sole Licensees to Manufacture the Hazetine Long Life Carbon. 








~ Genuine Laclede Batteries. 





50 lots, - 35 cts. —— | 50 a. fee 50 cts 
eon sé a. sé sé oan sé es : i. . on “é 


ONLY MANUFACTURERS, 


LACLEDE CARBON & ELECTRIC CO., 


P. Cc. BURNS, Manager. PERV. IND. 


“= 1893 MODEL® — 


LUNDELL FAN MOTORS 


—_HAVE—— 





No. 2 HERCULES CARBON. 





New Self-Oiling and Self-Aligning Bearings 


——_AND—— 


Black J eat ee Guards. 


ORDER NOW AND HAVE A STOCK ON HAND. 








- LITTLE, 


Vice-President and 
General Manager. 


weirs. INTERIOR CONDUIT & INSULATION (0, 


CUAS. P. GEDDES, 42-44 BROAD STREET, NEW YORK. 


Secretary and Treasurer. 


HELIOS 


LOW TENSION 
Alternating Current 


Arc Lamps. 


Scientifically Worked Out in Every Detail. 


Best Material and Mechanical Skill Employed 
Only in the Production of the Helios Lamp. 














Over 30,000 Helios Lamps in Daily Operation in Europe, and 
More than 1,000 Lamps Already in Operation in America. 


The Only Arc keine Which Burns as Steadily as 
an Incandescent Lamp. 





Most Economical Arc lamp ler central ‘Station or Consumer. 


WRITE US FOR OUR NEW CATALOGUE. 


THE HELIOS ELECTRIC CO. 


1306, 1308, 1310 Filbert St., Philadelphia, Pa., U.S. A. 


E astern Agents: Stanley Electric Mfg. Co., Pittsfield, Mass. Southwestern Agents: St. Louis Electrical Supp! Louis 
Western Agents: Ansonia Electric Co., Chica o, Il s a” ¥ Co., St. 









| in writing to advertisers please mention 
that you saw their advertisement in 
THE ELECTRICAL WORLD. 


ey Po) ee 
qaitle 551 PEARLS. iLY. 
CABLE SUPPORTER 
" OR HANGER 


For Aerial, Telephone, 
Telegraph and Electric 


CABLES. 


Made in tem. Zinc, or 
Iron. Send for de- 
scriptive circular. 


0,N. Bender & Co, 


P. 0. Box 1541. 102 Orange 8t., Providence, RB. J. 


NYSE (OO0Ds 
OWS epRICAl SUPPLIES 


“—. OF ALL KINDS 
WRITE F FOR CATALOGUE 


+] Pap TRICK RAR RS DHiADELPHIA 


“tase, [C ANDELABRA, 


MINIATURE AND SPECIAL 


¢ Lamp,| Incandescent Lamps. 


For information and prices covering Candela- 
bra, Miniature and Special Incandescent Lamps 
address the 


EDISON DECORATIVE AND 
MINIATURE LAMP DEPARTMENT, 


HARRISON, N. J. 
CEDAR POLES 














Write for prices, delivered to’any 
part of the Unitea States. 


JED. E. AYER, 


215 Dearborn St., Chicago. 


LEONARD'S 3-WIRE SYSTEM. 


Identical in Cost ane Efficiency with Edison 
ystem. 


SIMPLER TO OPERATE. 





COPE required guaranteed to be not over 
of that required for 2-wire system, 
under same conditions, 
Royalty, ‘ cent per ib. of copper 
Installed. 
Patented June 7, 1892, No. 476,544. 


CHARLESTOWN, W. Va., June 18, 1892. 
AMeoere. Z. rare ard Leonard & Co., No. 136 Liberty 
New ork 
at. Am : The Sentval station plant, which you = 
stalled for us here under your new patented 8 wire 
system, has given entire ee ever since it 
started, which was about six months 
The operation of the plant is quite etepte and econo- 
mical, ane HF, ep tom poke a 
earnings, althou - wn is rather sm havi 
caly about t 3,000 inh habita as 
Sane ver truly, 
(Signed) City LEOTRIO Lieut Co., 
Wu. CAMPBELL, Bec’y. 


a bide for complete plants or conductors only 


Eastern P ennsylvania e Deuthern New Jersey Agency, | South Bern Con 133 Market Bt, Dhiladerpbic Hoon Bide, Baittwore, Ma. A "WARD LEONARD & CQ., 


New York City Agents; Globe Electrical Supply & Construction Co., Vandam & Greenwich Ste, 


186 Liberty Gt. New York City, 
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“NOVAK” 


(TRADE MARK.) 
CE ne en Se ie 


We take pleasure in informing the public that after many months of experi- 
menting. we have succeeded in producing an incandescent electric lamp superior to 
any of the numerous lamps hitherto offered to the public. The importance of the 
discovery may be realized when we inform you that the lamp now manufactured 
by us is a total departure in principle from all other incandescent lamps. Our 
lamp will maintain itt INITIAL CANDLE POWER at its INITIAL 
EFFICIENCY throughout the usual average life of incandescent lamps. 

The importance of this improvement can only be realized by those who have 
had the usual experience with lamps which begin to DECREASE IN 
CANDLE POWER and at the same time INCREASE THEIR CON- 
SUMPTION OF ENERGY as soon as put into service. 

THE “NOVAK” LAMP MAINTAINS ITS FULL CANDLE 
POWER AT THE SAME EFFICIENCY THROUGHOUT ITS 
LIFE. 

The ‘“ Novak” lamp is fully protected by patents of our own, and is free from 
any possible claims of infringement of other patents. 

The efficiency and average life of the “‘ Novak” lamp are fully equal to those 
of any other lamp ever offered. 

The filament used in the “ Novak” lamp is the celebrated “ PERKINS” 
FILAMENT, the superior quality of which is too well known to need comment 
by us. 

We respectfully solicit correspondence in regard to the ‘‘ Novak” lamp, 
feeling sure that a lamp possessing the superior qualities of this lamp, and manu- 
factured by a company whose business it is to supply the general public 


WITHOUT DISCRIMINATION, will be appreciated. 
ae ne 


THE WARING ELECTRIC CO., 


-CLAFLIN & KIMBALL. INCORPORATED, 


GENERAL SELLING AGENTS, 
110 BEDFORD ST., BOSTON, MAss. 

























xi 














Perera 


ere 


See 


SE re 


























































































































aang aN ea OR SEE 





THE ELECTRICAL WORLD: 


June 44, 1893: 





























ALPHABETICAL INDEX TO ADVERTISERS. 
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Abendroth & Reet Mfg. Co ..........XXxili Colburn Elec. Mf, var ..++.-XX*i] Harrison Safety Boller W. Co........ «++++-lii | Morse. Williams & Co beecde ices eae 
Abernethy Co., Peon eeseeaseee peabonee xxvil | Columbia Sacamsecent Lamp Co....... iv| Hart & Begeman Mfg. Co....... -- e+e XXX Mortimer & Oo.. J DEE ciiaeeenessse woweesaah Snook, Anderson Mfg. Co. 
Acme Gas Fissure CO... ..t..500+- seee+-XXX | Columbian Metallic Rod Packing Go..xxxvii | Hauss, D. J...... REO. oecece osunuibevele xxvi| Mt. W on Glass Co. Shultz Bel 
Akron Electrical Mfg. Go.” 0 © cccdceeees Rl TDOOWOEE EIEN EIEN, 5000 vcvccese ooo cone -BERL | Hays & Co., do hs ...- vocccess-oe 08 be xxix | Munsella CO., E.....ccceccscecceeeeeesceeeee ell | Slemens & nike Electric Co 
Alexandér, Barney & Chapin,............. i | Commercial Electric Co............. anaes vi | Heine Safety Boller TR: ssenene a I chic ¢voevces ces elena eee DO 
Allen Trolley CO... ssee-ees sees veeeves xxvii | Conover Insulator Co ..........06eeceeeeeeeee Helios Electric Co........ “ x | Murphy, T. Ri ceoeeee eese Kidd | Smith, A, T........+. 
American Beil Telepnone Co........... SE UIE EAI, 50505 0 vecvcccesccues waseas Hewes & Phillips.tron Works.. «XXXIV | Murray & Co. Jas. T ....ccceseees cocccccceeenes Smith, 8. Morgan..........- 5 
American Circular Co. coeee “ees Cooper & Co.,C.&G .. "_xxxili | Hewett Voltaic Electric Covers ‘leeeeeeee-lX | National Carbon Co Secon. se Smith Woolen Machinery Co 
American District Steam Co. seul SE WEONs MOUSTED & CO.........ccecevecvesee os High, J. Grant sesccseceeese eeceee XXX | National Elec. mts. 0 singe ers * xxvill Smith & Co., Ltd., Harry 5S... tases 
American Electric Co.. ... BMRUD, We Movececs.-+- +s xxiv | Hill, Clarke & Co...... ive oo ciaaeee oo axlv National Electrica Mfg. ots o«. ii & xxxvii | Solar Carbon & Mfg. Co......... ; 
American Electrical Mfg Co -. | Crocker-Wheeler Electric Co.. .. A| Hill Clutch Works.........-0-eescceseeeeeres National India Rubber Co. .......... seeeeeed | Sperry Elec. Mining Mach. _ : 
American Electrical _——— .xxi | Cutter maeeenens & Mfg. Co ... | Hill Elec. i W. SE. coccccceree svi & aie Ravenel Telephone Mfg. Co .... .....+. --+« | Spe Electric Railway Co.. 
American Silk Mfg. xxiv | Cuwer, George.......... ..xxi| Hinds, C. eeeeee vee es eee re - Carbon WorkS......... «-.- sss .. xxiv | Stan Electric Co ..... .... eee 
Anderson, Albert & J. |} D'Este’ & See ey Co. : .xxxi| Hine & hobertoga, eidbe sveses .- xxii N: ¥: Electrical & Development Co...... xili | Standard Electric Co.. ...... sees 
Andrews, Edward re - Lil} Dallett & Co., 2. age <a xxxvii | Holmes, Booth & Haydens......... ..xxix | N.Y. Ins, Wire Co......... ea vecccescesens ...--4 | Standard Electric Time Co........ ..-. 
Ansonia Electric Co,........ .... os Sanes EMG EU. .53.0.00sanensinveveee’ xxii] Holtzer-Cabot Elec GO 5. dssenee-s »- New England Butt Co....  .......-++ ++ xxxvi| Stanley Elec. one 2. seeeersersees ereceere 
Armington & Sims Engine Co.. .... xxxviii | Day’s Kerite..’.... “*""""Si'@ xxxviti | Horn, Brannen & Forsythe M.fg. Co....xxx | New land Pottery Co............ + ..xxiv | Star Electric Lam Bo pate atvens roa 
een 4 Ee vee. a0 oiay payee Globe iron Works Go ...... > ia Hubbard, aah ee Le nigel o0s0s +X Norton 4 Jones Mac Mach. Tool Wks .. vines Steele & Jc & Johnson ies ekseas ee 
* Dos os seenveieese pevesecee cess Jean Bros. Steam Pump Works ..... xxxii | Huebel & Manger.. ow' Octric CO, ....005 cerecees eee - 
Babcock & Wilcox U0.......4. ...++ xxxviil Deane Steam Pump Co Y Lets vee xx | Hunter & Son, Jas : Noye Mfg. 2. John Baverenecs eeeeee cee eeeXXMM Stilwell'® Bie Bierce & Smith & “Vals 60 J 
Backus Mfg. C0.......100-eseeeees oe eeeeess OR 1 Sy & C0, Tis Fo.050000 o sevscececse xxxiii| Huyett & Smith Mfg. Oesterle lesereagiassseenassve- oes <> +eseienn XV, XxX aie 
BOKEr, F.Cosesee cece ceseeees covers 0.00 TI TOMER so5505. «00s \s oeeeveoessena Imperia! Porcelain Okonite Co .. The... re vee te ceeeerece re 
panes Re aah ca ne neki ahaa ili | De Mott Motor & Battery Co................ ix | India Rubber Comb Co Onondago weccccccscees++-XXXVil | Stirling Co. seteees snacerenes cress oe XE 
all Electric ont OO. weve cecese occcccdenans ii | Detroit Eiec. Wiring & oer Co...... xxv | Indiana Rubber & Insulated Wire Co..xxix | Ostrander & = ccccccecesees eeveXXXVii | Stocking, E. B..... .......--seee+ee cece ' 
BE ID OD. sc ccccvnccees coos cvcsavege I BNE es nc t ee ., 000 fadnenoobescseredecins Ingersoll & Bro., R. H . Xxvii Otis Brot: OO ........ seebueeceee ° xxxi| Storage Battery Supply Co wees teeeeeees -XXZ 
oa conden’ 9+-0nsse eae xxii | Dixon Crucible Go., Joseph.. .............+. fv | Tmmie & O0.....006 0s cesers cescecccece: xxxi @ Belting Co. .......0006 cee ceeeeeeeeeees iv | Sturtevant Co., B. F..... seeee ceeeeeeens 
Barnes Co., W. F. & John..........++++ xxxi | Kastern Electric Cable Co.........-.-.-- xxi| Interior Conduit & ‘Insulation Co.. ... ...- Pa NE & LAA........ececeececeecsreers xxxvili Taylor Engine Co xxxiv @ 
pangher, } Kurtz & Stewart.......... .. -++-X¥ | East. Blectric Light & Stor. Bat. Co...xxvii | Jenkins Brothers.. xxxviii| Paiste, H. qa esieudd acess xx Taslor Gonahae a Anes... .... xx 5 
2. & oeee coe BEBVI | Eddy Blectric Mig.Co  .. 22. wsecee eo oeee ix | Jenney Electric Motor Co .xix | Parker & Co., J . xxiv & xxxv Soins Electrical Construction Co. “ee. "a 
Beggs tk x ‘Supply Co, John Boone AV Edison Dec. & Min. Lamp Dope, ere x | Jewell Belting Co.......... a xxxviii | Partrick & Bister Ts daitkecngeve:. cian X |r icker tc. Www * arnt “ 
Belden Mica Mining Co., F.E......... --- iii | Edison Mfg. Co... . xv | Johns Mfg. Co., B. We... csccee cece cones Pass & Seymour.. ESVE | Soe Met hbon Oo..............000. ix * 
Belknap Motor Co..... 0... .cesceseceeres xxviii | Electric Appliance Co........0 | .......++- xx | Johnson Bros. _......-:- xxxi Pedr: RS cvacdeceorccccces see Sevssteees F Nanda bly pa <n ets weutesae> #0 oe? ins a 
INET EE OND, secs ccccescvcseccdons sacs Electric Construction & Supply Co ......... v | Johnston Co., Ltd., W, J.....---- xxxii| Pepper & Register............. xxi ypew MErade Sbestssnesesseves 4 
Bernard & Co., E.G. > ° Electric Selector & Signal ' 0........ .xxv | Kartavert Mfg.o ... . ....5 «+ + eee Perkins Elec. Switch Mfg. Co.........+.-++--. U. S. Mineral Wool Co.. eh 000 ss0e SURE s 
Bernstein Electric Co . Electric Supply & Contracting Co.. .xxxvili | Keasbey & Mattison Co...... ..-.-+- xxiv | Peru Elec. Mfg. Co........... XEXI | Ulary, W. A..... 22. cece cee cece eee eeeeereeeecs a 
Billings & Spencer Co ...........0.0000+0.0+ Electrical Plano & Motor Co. . xxv | Ketchum, E. C.... 61. ceeseeeeseeerecree xxiv | Peru Porcelain Works ‘ Ail | Underwood Mfg. Co ....0.. 560+ eeeceeeee seeeee 3 
Bishop oe Percha Co. Electric Supply Co. of Sy racuse—Bus. Not. | Kidder are Co., Jerome ... ..-+-.-++++ xxix Soe Engineering Works Ltd. xxxil Union Hardware Co....... sse.seeeeee s+ EEE 
eee cavaus + 000 snonseseees Electro Chemical & Spec. Co............-. xiii | Kinney, H. A.......0. seenseceeeereeeeeeess xxiii | Phillips Ins. Wire Co ........... ..xxi | Union Porcelain WOE. ...<0-002. eeteeeeeeeees os 
Boston Wiectric Es UES «case «is on oo So. + | UMMES MNEEEO ClDnccc cocccecccccccce coe xxii | Knapp Elec. & Novelty Dic cccccecsecscs xxXxvii | Phoenix Iron Works Co........... --.s08 seeeees Walled PEMD O0.;..ccc0ccssecsecs socver xxxiv Fe 
Boston Gear Works..............065 see+s xxiv | Empire China Works ...... «cee oo cecee Sl | RMOW!s, C.B....  corsee 0 cove cccccerss iii | Phosphor-Bronze Snielting Co., Ltd..xxxvili MUTIIMEAEE Ws occccsacaes +0 pags. ociees ci os 
Is ccyeds tn <ersenee séoce ose .+.-4ii | Eureka Oil Purifier Co..............++- xxxili| L. P. & D. Transmitter Co .......... -+- sees: Pierce & Miller Engineering eco sstud XVil | Viaduct Mfe. CO.......0++ cove pt Ba. xxix : 
Bridgeport ne ‘Tool Works..... ....... Evans Friction Cone Co....... «....+- xxxiv | La Boiteaux Electric Motor & Fan Co. .xviii | Post-Glover Electric Co ..........+++.++: XX1X | Viiter Mfg. CO.-..._.ccscsseeeres pahciehlagiains, xxxiv 
Brill Com pay, J. De Giveee te teens xxxvii | Fxcelsior Elec. Co .. ...... .s.seeeeeers xxviii | Laclede Carbon & Eiectric Co.....-..-- fii & x | Powell Co.,The Wm .... -..s....e0 ZEXL | Gateaebend Pibwe Ol.....0cccccceccae coovoelll 
Bristols’ wf sees eesees xxxvili | Ferracute Machine Cc.......... ..s++e0.: EO COs: So Ws OED. 06x ccdececcevcceces xxxiv! Pratt & Whitney ML eo vcciabhvusieees s0sceae ii il 
BREROY, W. Beco cccsvcccsccsse oe xxi & xxxvili| Fibrone Terraloid Co...........66+ sss0e: xxx | Lamarche’s Sons Co., H....... -....ee08s + li | Proposals,. ......0...++++++ sesiperas vanes « xxiv | Waddell-Entz Elec.Co.... 10... seceeeeseees jf 
Brookfield, Wm. ........-..s..eeee. 40: xxvii| Fitchburg Steam Engine Co..............---. TARE El EID. 6.02 see. vce conescesess SIT ih 5b neys. cieee cnn v | Wagner Electric Mfg. Co.. ......... vv KIX 
Brown & Sharpe —- Giiviccrcerevees —wulha,. 2) ra, xxxiii | Leavitt Motor Co... ....... ceeses eeeeeeee xxiii | Racine Hardware Mfg.Co............+- xxxili | Waite & Bartlett Mfg. Co ii, xxiit & a 
Brush Electric Co. ‘ coses vescveee xxvi| Ford-Washburn Storelectro Go... xx | Lecianche Battery Co......-. «+++ .. tii | Redding Electric Co.......... © eccccccere xxxi| Want and For Sale Ads,.,.xxii, xx xxiv 
Bryan, Marsh & Co...........000005 + xxiii} Franklin Iron Works..........+..+++++: xxxiv | Leffel & Co. PR sc curiieksnseibeseveoves vas xv | Reed & McKibbin .............-ceeceeeeees xxi | Waring Electric Co | .......... seseeeees 1& 
Bryant Electric Co......000 002... WEN Yoon oc dads ch cecaccssveseh ees x | Leofred, A ... -XXiv | Rhoads & Sons, J. E ........00+ eeeeeseeees: Washburn & Moen Mfg. 
BUCKeye Blectric Oo. .......ccccscece cove xiii | Fuel Economizer Co., The........... xxiii] Leonard & Co., H. “Ward. ek Sees Ridion & Co., Frank...... .....ccccssess _xxii | Waterhouse, Gamble 
meeweve Bagine Co...,....0.ccc. sees ve xxxiv | Gardam & Son, Wm ..,. . ........e-eee0es xxi| Littie Elec. Const. & supply Co., ae Riker Electric Motor Co..........-.+ee00--e++ Watson & Stillman ....... «...+-- < 
Butler Hard Rubber Co....... .... ... xxvii | Garton-Daniels Electri¢ Co....... ....- «xviii | Loando Hard Rubber Co....  _.... «.-- EXvi | Ripley, B.C. ne... wcvcwccvccccocccccccces xxxi | Watters Don C. o- 4 
C, & C, Electric Motor Oo,..... .... ++. vi | Garvin Machine Co ..........0. see eee iii | Lodge & Shipley Machine Tool eee xxiii} Roberts & Co., E. P.. ....... ee eee eXXXViti | Webster & Co., Warren. : 
Callman & Co., WM ... . 0.0... ceeeee xxxvii | General Electric Co...........cee+eees tees vii | Loud & Sons Lumber Co., H. M......... xxvii| Rockford Elec. Mfg. Vw’ hiddadk «<O@ovbesta xxxi| Western Electric Co. : 3 
Cameron Swaim Pump Works. A.8....xxxvi | General Electric Co., Ltd_ xxvii | Lovell Manufacturing Co...... ewes -eaty xxiii | Roeblings Sons Co., J.A.........008 eeeeeees Westinghouse, Church, Kerr & Co | 
Campbell Electrical Supply Co...... .... xx | General Inc. 4rc Light Co......-. ...... +. +e: Lunkerheimer Co .....00 «. - eeeseee «+ STV | PNG Fas Wives ccc cvnces cosccccceces xxiv | Westinghouse Elec. & Mfg. Co ‘O 4 
Canton Electrical Co.... ...... . ssssseees xxi} Goodyear Hard Rubber Co. .... .....++.+++: Manhattan Elect. Supply MD vs sseoses Xxvii| Rose Electric Light Supply Ob.4;.<< .. ..Xxili | Weston re Instrument Co. +7 ‘ 8 
Carpenter Electric Heating Mfg Co... xxii | Goubert Mfg Co .... Ssbubdisdeessane fi] Marcus, Wm. N.....ccccces cece ereeeees Rosenbaum, W. A ....-.ccccece coves . xxi | Weston Engine Co EXXV 4 
Carpenter Enamel RKheostat Co... .. ‘xxix | Gould & Eberbarét.. xxxvi| Maris & Beekley..........++secceeseereees xxiv | Rossiter eidovies hares oe aeaeeare xxiii | Wheeler Condenser &Engineering Co.. —_ : 
Carpenter Tap & Die Co.,J.M.. .. xxxviii | Grant & Co., J. A. Xvii}| Marshall, Wm __.....eceeee cores -oeeeee- lid | Ryle & Co., Wm .... 2.000. ceeeee . iv | White & Co.. J. 2" a | 
Case Engine Co., J.T. . xxi | Graphite Lubricating Co. .... | Mason Electric Co....... ..--csesseeeeee xxxvi | Safety: Blectrical Co ........ . ceseses xxix Whiehead, 8. E 5 a EEE z 
Central Electric Co.... ...... : xxviii | Great Western Mfg. Co...... xxvi| Massachusetts Chemical Co... .........+.+. . | Samson Cordage Works..:............+.0++ xx | Whitney E sabes Sores ze 3 
Central Machine & Foundry Co -.-Xx1IX | Greeley & Co.. The E.S8.............-- .. ....1 | Massachusetts Electrical Eng. Co..... .....- i} Sargent, J. Bradford... ....... eecvecceces xxxv | Whittier,Reuben S .. - . x 4 
Chapman Valve Mfg. Co........ xxxiv | H. N. H. Electric Co....... .......00ccee0s xxiv | Mather Electric CO_....... ces0e + seeeee-senns Schawel & Co. Jas.... .cccccccccsce co-seeeedd | Wilmott & — Mfg. Co... .......- XZXV 
Chicago Ins, Wire (eo ....-- we eeee os IE Se 5s 555 cbse vadeecensenvesoogy ieeee McEwen Mfg. Co., J. H.........00ese00s xxxiii | Schieren & Co., C.A..... ...+6- TT ad | Wing & Co., L. J... se eee eeeeeeeeeereeees oe ax 2 
Chloride of Silver Dry Cell ‘Batterg Co A DO: ee Sieh swag eeavtene xxi | McGowan Co., The John H...... . vee KXLY Schoonmaker, A. O........cssceeeeeeceee soe: | Wisconsin Elec. * Const CO... .eesree xxiv 4 
Chrome Steel Works.... 0 «2... c00. sees: MRE GD, nk. cdchacecdse inchecce DN TR RUSE). scésovesys... .oveer <s Schuyler EiectricCo .......cce.ecc ee eeeeeees ix | Woolverton Electric Co ..... sae yoen RE ol 
Claflin ere i & xi| Hammond Cleat & Insulator Co.... ........ McIntosh, Seymour & Co. xvii & aeeted Scott Electrical Mfg. Co..........06+ see.e+ ees Woodbridge & Turner Eng. Ce.. x = s 
Gare i tr ic c 0. tas tit ssereeensensenses xxx | Hemmond Typewriter Co. 5 ONE ME IEEE, cc cise gece nese sevcecs es Sebastian Lathe Co xxi aunt teas a seeeee ° aT % 
eS Se iene XXV | Harrisburg F’dry & Mach. Works .... xxili| Mica Insulator Co. . i essions Foundr, a a came pa erh 4 
Clayton & Lambert Mfg. Co...... ... .:. xv | Harrison E Co, ee. ee ee oe vay eae 1 Moore, A. F.....+0- Race sbivives bus ..i! Shawmut Fuse Wire Co 1.....0.002.. ‘xxvii | Yearsley-Shinn Elec, Co., Ltd...... séayskaees 3 
Ammeters. Cranes, Hoists, Etc. Hewes & Phillips Iron Works. Mica Insulator Co. Phosphor-Bronze. Claflin & Kimball. 
Weston Elec. Inst. Co. Maris & Beekley.’ Kinney. HA. Vulcanized Fibre Co. Phosphor-Bronze Smelting Co., La Sole Gea Co. 
Whitney Electrical Instrument Co, | Whitehead, 8. E. Lane & Bodley Co. Insullac. Pipe Fittings. et aan 
Annunciators. Curtain Operators. McEwen Mfg. *Co., J. H. Massachusetts Chemical Co. Delaney & Co., H. J. Elect rie Sch tor & Sign 1c 
Partrick & Carter Co. Whittier, Reuben 8, McIntosh, Seymour & Co, Lamps, Portable and*Carr’ge. Shook, Anderson Mfg. Co. E eontie a = C OS oe - 
Arc Light Cord, Cut-Outs, Switches, Etc. Noye Mfg. Co., John T. Storage Battery Supply Co. Platers. Elovtrie £ up Me Gc a vin ar. 
Samson Cordage Works. Arnold Elec. Mfg. Co. Parker & Co., J. W. Lamps Are, for Incandes. Circuits. | * pelno, H. E., & Co. ———. 
Asbestos. Bernard Co., The E. G. Phoenix Iron Works. Ansonia Electric Co. Harrison & Co., W. P. Sonatinas ts 
Founs Mfg. Co., H. W. Bryant Electric Co. Pierce & Miller Engineering Co. Brush Electric So, Platinum. General Electric Co., Ltd 
Batteries. Central Electric Co. Racine Hardware Mfg. Co. Buckeye Electric Co. Baker & Co. Geomias & Co Th Ke , 
Bryan, Marsh & Co, Catter, George. Rossiter, MacGovern & Co. Clark Electric Co. Schawel & Co., Jas Gr eee Mii _™ 
Chioride of Silver Dry Cell Battery] Electric Appliance Co. Taylor Engine Co. Cutter. George. : ose oe 
Co. Electric Selector & Signal Co. Viiter Mfg. Co. Electrical Construct. & Supply Co. Poles, Brackets, Pins, Etc. Hs “ Pood Chas. 
De Mott Motor & Battery Co. Ford-Washburn Storelectro Co, Weston Engine Co. Gen. Incandescent Are Lamp Co, Ayer, Ed. E. H § _— lectric 
Eastern Elec. Light & Stor. Bat. Co. General Electric Co. Wing & Co.,L. J Helios Electric Co. Electric Ry. Bostemens Os Co. He ee Cabot Electric Co. 
Electro Chemical & Specialty Co. Ge eral Elec. Co., Ltd. Fans (Steam). Hill Electric Co., W. 8. Loud & Sons Lumber Co., H. M. J oe | Cr 
Ford-Washburn Storelectro Co. Hart « Hegeman Mfg. Co. Huyett & Smith Mfg. Co. Little Elec. Const. & Sup. Co., F. P. Ripley, H. C. Kinney HA. le Motor Co. 
Hause, D. J. Electric Co Hays & Co., J. L. poturtevant Co.. BF Post-Glover Electric Co. Sterling, W. C. a ee re 4 
ewett Voltaic Electric C High, J. Grant. ans and Fan Motors. Schuyler Electric Co. Porcelain Vianufacturers. ive Tia . 
Kidder Mfg. Co., Jerome (Medical). Hill Electric Co., W. 8S. Backus Water Motor Co, Scott Klec. Mfg. Co. faperial —— Works. ¥ prasees meee Motes & —o 
Laclede Carbon & Elec. Co. imperial Porcelain Works. Callmann & Co., Wm. C. Smith & Co., Ltd., H. 8. Porous Cup M eo ae Jon ror y Co., F. 
Leclanche Battery Vo. Interior ¢ onduit & Insulation Co, De Mott Motcr & Battery Co. Standard Electric Co. New England ‘Pottery Co. National El Co. 1 Cs C 
Manhattan Elec. Supply Co. Knowles, C. Diehl & Cc. Turbayne-Tamblyn Co. Pressure Kegulntors. NY El : ee i ie O- 
Mason Electric Co. Laclede Carbon & Elec. Co. Kdison Mfg. Co. Waterhouse, Gamble & Co. D’Este & Seeley Co. EE a SD». ay) geal 
National Electrical Mfg. Co. Little Elec. Con, & Supply Co., F. F. Elec, Chemical & Specialty Co. Western Electric Co. Pulleys, Shatt’g, Compt’ as, Etc. tian = “a a W ‘i 
Partrick & Coerter. Maris & Beekley. Excelsior Electric Co, Yearsley-Shinn Elec. Co., Ltd. Evans Friction Cone Partrick & Carter Co. 
Storage Battery Supply Co N. Y. Electrical & Developm. Co. Electric Piano & Moter Co. Lamps, Incandescent. Falls Rivet & fachine ~ Pas: “y s artes 
Battery Cells. Paiste, H. T. H. N. H. Electric Co. Alexander, Barney & Chapin. Frisbie Co., The D. Post-Glover Electric C 
Butler Hard kubber Co. Pass & Seymour. Hewett Voltaic Electric Co. American Electrical Mfg. Co. Hill Clutch Works. Redd Ole 0 co. > 
Chloride of Silver Dry Cell Battery Perkins Elec. Switch Mfg, Co. Hill Electric Co., W. 8. Ansonia Electric Co. Bune & Sons, Jas. Rid le . Oe Fe k 
Co. Peru Porcelain Works. Huyett & Smith Mfg. Co. Bernstein Electric Co. P. & D. Transmitter Co. ee hg IT 
Mason Electric Co. Redding Electric Co, Interior Conduit & snealetion Co. Buckeye Electric Co. Lake Co., J. H. & D. 8 oath &’C en te oe 
Battery Jars. Van Nuis, C. 8. Knapp Electric & Novelty C Claflin & Kimball. Oesterlein, W We: on 1 Elect ic Mf ae. ' 
Brookfield, Wm. Door Opener-. La Boiteaux Elec. Motor & Fan Co. Columbia Inc. Lamp Co. Parker & Co.,J W. san ay G. ae io & &.V0 
Battery Matertal Manhaitan Elec. Supply Co. Leavitt Motor Co. Cutter, George. pats Wooled Machinery Co., Jas. ee eee 
Electr) Chemical & Specialty Co. | Drill Presses. Little Elec. Con. & Supply Co.,F.P | Edison Dec. & Min. Lamp Dept. Pumps, Steam and Vacuum. tnaeuie oe 
Hewett Voltaic Electric Co, Brown & Sharpe Mfg. Co. Mason Electric : 0. General Electric Co Cameron steam rump Works, A. 8. Wa - El 8 trie C 
Innis & Co. Gardam & Son, Wm. Standard Electric Co. eat & Co., The E. 8. Dean Bros. Steam Pump Works. w st orn fiect ic Oo. 
Mason Electric Co. Dynamos and Motors. Turbayne-Tamblyn Co. Post-Glover Electric Co. Deane Steam Pump Co. Wi: on sin El on Miz CG 
Bells. — Akron Electrical Mfg. Co. Ulary, W A. Smith & Co., Ltd., Harry 8. Hubbard, Norman. SCO NSD Blec, Mig. VO. 
Boston Electric Co, American Electrical Mfg. Co. Wadaell-Entz Electric Co. Star Electric Lamp Co. McGowan Co., The John H. Tavsand Dies. 
Viaduct Kieot og: sa Electric Co. - agner Electric Mfg, Co. bed oe Ames. Stilwell-Bierce & Smith-Vaile Co. Carpenter , Tap & Die Co., J. M. 
aduct Electric Co, 3all Electric Light Co. Ving & Co-, L, J. faring Electric Co. Valley Pump Co. 
Belting. Beggs Mtg. & Supply Co., Jno. E. Feed-Water Heaters. Western Electric Co. Worthington, Hy. R. Thread, Coven Wermes 
Jewell Beltin Belknap Motor Co. Davis & Son. I. B Yearsley-Shinn Elec. Co. Ltd. Push Buttons. : 
Page Belting Co Brush Electric Co. Goubert Mfg. Co. Lead Manhattan Elec. Supply Co. Teiephones. 
Rhoads & Sons, J. E, Calilmann & Co., Wm. ¢ Harrison Safety Boiler Works. Colwell Lead Co Union Hardware Co. American Bell Telephone Co. 
Schieren & Co., C. A. Canton Electric Co. Stillwell-Bierce & Smith-Vaile Co. : Railways, Electrical. Marcus, Wm. N. 
Shuits Belting Co. ». & C. Electric Motor Co. Warren, Webster & Co. Lightnin , A rrestepe. General Electric Co. National Telephone Mfg. Co. 
nderwoo¢ g. Co, Clark Electric Co. Fibre (see Rubber). 80 ectric Vo. s Electric Railway Co. . 
Belt Dressing. Claus Dynamo Co., The P, Fibrone- Terraloid Co. Garton Daniels Electric Co. White & Co., J. G. . Traneterpere:, Co. 
Dixon Crucible Co., Joseph. Colburn Elect. Mfg. Co. Kartavert Mf Van Nuis, C. 8. Railway Signals. National Electrical Mfg. Co 
Belt Lacing. Commercial Electric Co. Vulcanized Fi oe ‘Go. Machinery.Tools. Lathes, Etc. | Akron Electrical Mfg. Co. Nowotny Electric Co. 4 
Bristois Mfg. Co. (Steel.) Crocker- Wheeler Electric Co, Fixtures tor Gas and Klectric Andrews, Edward N. Hali Signal Co. Stanley Electric Bifg. Co. : 
Boilers. ; Dallett & Co., Thos. H. Lighting. Barnes Co... W F & John. Railwisy Specialities, Electr’l. | Trolleys. > 
Abendroth & Root Mf’g Co. De Mott Motor & Battery Co. Acme Gas Fixture Co. Baugher, Kurtz & Stewart. Ansonia Electric Co. Allen Trolley Co. 3 
Babcock & Wilcox Co. Eddy Electric Mfg. Co. Edison Dec. & Min. Lamp Dept. Bliss & Co., Ltd., E. W. Electric Ry. Equipment Co. Anderson, Aibert & J. M. 3 
Cooper, C,& G.,& Co. Elliott Electric Co Electric Coustruct’n & Supply Co. Billings & Spencer Co. Great Western Mfg. Co. Maris & Beekley. i 
Harrison Safety Boiler Works. Excelsior Electric Co. General Electric Co. Bridgeport Machine Tool Works. Little Elec. Con. & Supply Co., F. P. | Prelley Cord. $ 
sieine Sasery Boiler Co, General Electric Co. General Electric Co., Ltd. Brown & Sharpe Mfg. Nowotny Electric Co. Samson Cordage Works. 4 
Lane & Bodley Co, , Heinel & Co,, Chas. Gt. Western Mfg. Co, Central Machine & Foundry Co. Woolverton Electric Co, Tubing. 
Rossiter, MacGovern & Co. Hill Klectrie Co., W. 8. Hauss, D. J. Detroit Elec. Wirtng & Repair Co. | Reflectors for Electric Light. Colwell Lead Co. (Lead). 
Sargent, J. Bradford. Huyett & Smitn Mfg. Co, Horn, Brannen & Forsythe Mfg. Co. Ferracute Machine Co. Cutter Electrical & Mfg. Co. Turbines. sie 
Stirling Co, . Ingersoll & Bros., R. H. Fuse Links. Garvin Machine Co Frin«, I. P. Baugher, Kurtz & Stewart ° 
Boiler and Pipe ¢ ‘overing. Jenney Electric Motor Co, Simons Elec. Co., M. W. Gould & Eberhardt. Mt. Washington Glass Co, Dayton Globe [ron Works. 
Johns Mfg. Co. Ketchum, E, C, Fuse Wire. Hill, Clarke & Co, Repairing. Leffel & Co., The Jas. 
Keasbey Meitison Co, Kinney, H. A. Shawmut Fuse Wire Co. Lodge & Shipley Mach. Tool Co. Detroit Elec. Wiring & Repair Co. Munson Bros. 
Books. oe Leavitt Motor Co. Sperry Electric Mining Machine Co, Maris & Reokiey. Electric Supply & Contracting Co. Smith. 8S. Morgan. 
Abernethy Co., The. J.P. Lovell Manufacturing Co, Gas Lighting Apparatus, Elec. Pedrick & Ayer. Elliott Electric Co. Stilwell-Bierce & Smi th Vaile Co. 
Johnston Co., Ld., di Mather Electric Co. American Electric Go. Pratt & Whitney Co, Gardam, Wm., & Son. Typewriters. 
Kidder Mfg. Co., aia (Electfo- Mortimer & Co., J. C. Boston Electric Co. Sebastian Lathe Co, Heinel & Co., Chas. Hammond * Typewriter Co, 
Therapeutic), Nowotny Electric Co, Hinds, Chas. H Shephard, H. L. Ketchum, E, C, Typewriter Exchange, iy 
Boring Lachines, Onondago Dynamo Co. Smith, A. T. Ulary, W. A McLean & Schmitt. 
Detroit Elec. Wiring & Repair Co, Post-Glover Electric Co, Gasoline Torches. M l Mortimer & Co., J.C. Vaives. Talw 
Braiding Machinery. Riker Electric Motor Co. Clayton & Lambert Mfg. Co. peere. T.J N. Y. Elect & Developm. Co. Chapman Valve Co. 
New ansiand Butt Co. Kockford Elec. Mfg. Co. Gauges (Kecording and Pressure). MEDS 9S Nowotn mlepwae Co. Jenkins Bros. y 
Bridges, Floors, Cranes(Iren). Rose Electric Light Supply Co, Bristols’ Mfg. Co. Mast Arms Ulary, W. Lunkenheimer Co. 
Wrought lron Bridge Co. Rossiter, McGovern & Co, Gear Turbayne-Tamblyn Co. Waite & Bartlett Mfg. Co. Ventilating Fans. 
Bulldings and Rooting (ren), Safety Electrical Co, l * a Kurtz ——— Mi Woolverton Electric Co Heinel & Co., Chas. 
Wrought lron Bridge Con Smith & Co., Ltd., Harry 8. Baugher, Kurtz & Stewart. Belden Mica Mint Rheostats Wing & Co., L. J 
Cable snneere, Standard vlectrte Co. oe ao Co ae Bros amg On. 9. 8 Carpenter knamel Bnecstas Co. waka ¢ 
pnde 0, S 1c »Mf ‘ . ° . a : : , ° 5 
Cebline Mecmiscey. sae pig Mts. Co Lodge & shipiey atachine Toot co, | Hea aplaior Co Raber ee Se og Jonna Sie OS H.W : 
os jand Bust Co. - w addell olinia BR ect “o. Globes, Bhades, ete. Schoonmaker. — Goodyear Hard Rubber Co. Watchmen o Clocks. Xo. 
s an ates. agner Electric Mfg. Co, utter Elec. g. Co, — . 
Brush Electric Co, Western Electric ‘Co. Mt, Washington Glass Co. an re eeteus Baer a teas Wire Co. Wipers (Sih), Soe Dymemos, Etc. 
H. N. H. Electric Co. Wing & Co., L. Murray & Co., Jas. J. ning Engineers. . . American Silk Mfg. Co 
National Carbon © fonralayanhinn ©; . , Leofred, A. Knowles, C. 8. Wires and Cables. 
arbon Co. Yearsley-Shipn Elec. Co,, Ltd, Gongs Loando Hard Rubber Co. Circular Loom C 
N. Y. Carbon Works. b : Wilmott & Hobbs Mfg. C Mining Machinery. Sash Cord Amer, Circular m Wo. 
Peru Electric Mfg, Co. conomizers, Fuel, mo obbs Mfg. Co. General Electric Co. fern Titneke Works, American Electrical Works. 
Cars, Trucks, Cabies, Etc. Fuel Economizer Co, Grate Bars. _ Post-Glover Electric Vo. 6 een Lintie age Wor Bishop Gutta Percha Co, 
Brill Co., J Elevators. Tupper & Co., W. W. Pratt & Whitney Co. Tlactric Construction & Supply Co. Beiney. WY 
Castings, : Central Machine & Foundry Co, Heaters, Electric. Sperry Electric Mining Machine Co, General Electric Co pply Campbell itlec. Supply Co, 
Chrome Steel Works (Steel) Morse, Williams & Co, Ansonia Electric Co. Model and Sxporim’ tal Work. Scott Electric Mfg. Co, pa meen speces’e CO, Wire C 
—, agg ey oO. Engineers, Consult’g & Contract’, carpenter sie. esting Mfg. Co, ore . we & Son Slate. Gutter, George. a 
. : ia ‘aylor, Goudhue & Ames. *, : Murphy, T. J. ’ . 
Philadelphia Engineering Worxs. s, D Greeley ye Co., a E.8. Day's =. 3 
Cc peck, a ietrteal. conte #00. H. Ward. | zara isco Orne & >, 2 & Devel — mand Shade Ei o- Genesal Miosrin ce » a 
« ec me Co, Little Elee, Co e ectrica ve oem Co, , \ - “a 
Coloring C ompounds (Glass). | mod poe, Con, ino no ie” P.| Instruments Test’g and Record g.| Waite & Bartlett Mtg. Co Mt. Washington Co, Goodyear Hard Rubber Co, y 
Ce ebster Chemical Co Pepper & Register. Hauss, D. J. Waterhouse, Gambie & Co. Steele & Johnson Mfg. Co. Great Western Mfg. oe 
Jommutator Bars & Brushes, | iced & Mckibbin. Kidder Mfg. Co., The Jerome, Mouldings for Electr’! Wo: silk. es, 4 
Billings & eer th ‘0. Roberts & Co., K. P. ovens Un. omnes Ww . . pomon Braid Mfg. Co, india Rubber Comb Co { 
Wisconsin klec, Mfg. Co. an Mfg. Co idion & Co., Frank. oil Cups, Lubricators, Etc. Ryle & Co., Wm. Indiana Kubber & Insul- Md me 
c a Electric Co, Tucker Elect. Construction C Whitney Electrical Instrument Co. re caketee Oa” + Seen i Elec. Mfg. Co. ona ih ae. ve. 4 
ensers, , . G aa . > rno ec. Mfg. 5 
Conover Mfg. Co. werechouss, Gagebie & Co. inonlaters co Powell Co., The Wm. Spenking ‘Tubes and nupplies. National Electrical Mfg. Co. 
Sonaeeh ahs © in aie Wooabridge & Turner Engin’g Co. Brookfield, Wm. (Glass) on iltore qonhesen Biss. Suro a Noy insulated Wire Gor” 
4 1. (Electric) —— ‘ 1 @ . Crane, W. 0 We b «Oaks 
Wheeler Cond’r & Engineering Co, | Bugineers, Hydraulic. re Eureka Oil Purifier Co. Steam Pipes. Okonite Co., Ltd.. The. ; 
Worthington, H. R. (Steam). Stilwell-Bierce & Smith-Vaile Co, General Electric Co., Ltd Packia 2piesn District Steam Co, ee Insta ae Wire Go. 4 , 
ondults, Steam, a : " . Steam Separators. oeblings Sons Uo., J. A. 
Teenise, Mtoe: -; a a. Epgieee, ts Sten Mnstnn Oo imperial Porcelain ans. Cs . Columbian Metallic Rod Pack’g Co, Harrison ety Boiler Works, Simplex Electrical Co, # 
Connectors and T Terminals, Ball Kn ine Co. . Laclede Carbon & Elec. Co. Forrest H. E aoe Sigek. Steel Works. Waddell Go eects On 
‘ . The C a s 
cake r. FC Buckeye Engine Co. Peru Porselain Works." grape Lurteating % Supplies, Ge yearn! Electrical. | ,Washbura & Moon Mfs, Co, 
er, Case Engine Co., The J, T, Union Porcelain Works, 
r Gaskets, Cooper, C. & G., & Co. . Paints (for Electr’! Pur Alexander, Barne @ Chapin Hammond Cleat & Ins. Co 
ote ral Wool Co. $s Weston Elec. Instrument Co, Campbe awe American, klectrlcal Mfg’ Co. Woodwork (Electrical), 


a verin ameo8 Cordage Works, 
Joune life’ Go. Wee er 





oe per Roberts & Co, 

tchburg Steam E 

Franklin lron Works Ga, 
Grant & Co., J. 

Harrisburg Wary. & Mach. Co, 


Insulating Material, 
id Co, 


Fibrone-Terraloi 
Rnow’ now les, C. 8, 
Loando Hard Rubber Co 
Massachusetts Chemical Co, 





Patent Solicit "Chemisal Gos 
aten c 
 Polict tors 


Rosen baum, W 
Hosea au. Wo, 

















Anccals Fi ec tric 
Baxter, H. E. & — 
Bryant Electric 2 


Cailmann 
Campbell 


Johnson, 
pues Hardware Co, 
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Washburn & Moen Manufacturing Go... y, ELEGTRIGAL & DEVELOPMENT CO. 


——MANUFACTURERS OF—— 












Iron, Steel ‘and 
Gopper Wire 


FOR ALL PURPOSES. 


A> OLDEST anv LARGEST 
‘ale MANUFACTURERS OF 


™~ 


Gaeaesiey ELECTRICAL WIRES 


IN THE WORLD. 


Electrical Goods. 


Experimental and Repair Work. 











FACTORIES AND ROLLING MILLS: 
Grove St., Worcester, Mass. 
Quinsigamond, Mass. (Near Worcester). 


OFFICES AND WAREHOUSES: 
New York. Philadelphia. 


Wouhggans ti. Giear Ching. Piteburgh: San Francisco. | | Inventions and Novelties Developed. 


THE EXCLUSIVE MANUFACTURERS OF —— PATENTS OBTAINED. 


THE ONLY ABSOLUTELY FIRE AND WATER PROOF INSULATED WIRE MADE, | jsctcic sctormarc Lighter, eas or electricity, 


Electric Automatic Lighter, gas or electricity, 
INSULATED Iron, Stee! and Copper Wire for Electrical Purposes A SPECIALTY. 


° fiat ge as applied to a telephone booth. 
Patent Galvanized Telegraph and Telephone Wire in Long Lengths. CAN BE ATTACHED TO ANY DOOR. 
Galvanized by Our Patent Continuous Process. 


THE STANDARD WITH TELEGRAPH AND TELEPHONE COMPANIES. 


Since the introduction of the electric telegraph and telephone service, our Patent Wire manu- 
factured aan fer electrical purposes, has filled ed every requisition as regards strength, uniformity 
and conductivity f 


Price-L iden, Wire ta kh Pamphlets, and “Pocket Hand-Book of Iron and Copper 251 William Street, New York. 


SEI Ear Wete ens ick es aan gen TE ATLANTIC FAN MOTOR=1808 


with 10-in. Fan, Fanguard 
and Switch. 


The latent Fan abiter, of entirely 
novel and original construction. It is 
unequaled by any Fan Motor for its 
efficiency and economy in running. 
Made for wun Current 4 volts. 


ATLANTIC PRIMARY BATTERY. 


Stockholders of lighting plants in care or. pad 


Pictur 
IC i) : 
am . . e 

> 4 annual session, listening to the re- The best and most economical Battery for 

f ° ports of increased profits brought running Fan Motors, sewing and dental 
O : 
s 
e 
« 
® 
+ 




















machines, phonographs, etc. It is neat, 
about by the use of the compact and eflicient. 


Send for Catalogue ‘and Price List. 
AGENTS WANTED. 


Contentment. : “BUCKEYE” Lane. 


THE BUCKEYE ELECTRIC CO., Cleveland. THE ELECTRO CHEMICAL & 


SPECIALTY CO., 
CHICAGO: 437 The Rookery. NEW YORK: 49 Dey Street. 136 LIBERTY ST.. NEW YORK 
a 


ITALIAN AND AMERICAN MARBLE, 


ALL MY FINISHES ARE BAKED IN. 


T. J. MURPHY, 136 Liberty St.. New York. 


REMINGTONS, - - $45 to $85 
CALIGRAPHS, - - $30 to $60 
HAMMONDS, - - $30 to $50 
YOSTS, - - - $35 to $55 


All other makes in like proportion. 


TYPEWRITER EXCHANGE 











DRILLING A SPECIALTY. 
TURNED SLATE. 


We have the largest stock 
of machines in the world. 

Machines sold upon the in- 
stallment plan. 

Machines rented at $5.00 
per month. 


10 BARCLAY STREET, 


NEW YORK. 


ELECTRIC SLATE 


PLAIN OR MARBLEIZED. 























Power Houses, Electric 
Light Stations, Steel and 
Iron Roofs Covered with 


Engineers and Architects, 


Designers and Builders, 


IRON AND STEEL. 





PLANS AND ESTIMATES 
ON APPLICATION. 


rat vin fea 
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= ( were 


ie 
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The above cut shows an interior view of our new works The main building is 256 feet ;j=— 


“= Corrugated Iron or Slate. 


POLES 


For Trolley Wires, Electric 
Lights, Etc. 





“ee, Zz 
iin 
iva 





square, all machinery operates by electricity, which obviates the use of overhead shafting and 


permits the use of traveli 


WROUGHT IRON 


NEW YORK OFFICE: Electrical Exchange Building. 





BRIDGE CO., 


PLEASE COMMUNICATE WITH NEAREST OFFICE,—-———————— 


CENTRAL OFFICE: Chicago, Il, 


ng cranes which sweep the entire length and breadth of the building. 


PRINCIPAL OFFICE: CANTON, OHIO. 


WESTERN OFFICE: Kansas City. 
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STANLEY TRANSFORMERS. 


JUNE 24 1893. 





No. 2, 500 Watts, 10 Lights. No. 20, 5,000 Watts, 100 Lights. 
a om cee CO a. Me. eaeoe.l: i28<..*: 
No. 4;-1,000: * ~~ Na See: 6750 | 4S * 
No. 6. 1,500 “ 7 Moc -50;-42;800° ‘“*::: 280. * 
No. 8. 2,000 ‘ —* im te4tae. .” ae." 
No. 4. 2500 06CU*C COC No. 100, 25,000 ‘“ 500 “ 
No. 15. 3,750 “ at 


THESE ARE MANUFACTURED OF ANY DESIRED VOLTAGE. 


We are prepared to furnish well designed, efficient, self-starting 


ALTERNATING CURRENT MOTORS 


——FOR USE ON- 


TWO-PHASH CIRCU LTS. 


Correspond with Us Before Purchasing New Alternating Generators. 


STANLEY ELECTRIC MFG. CO., 











PITTSFIELD, MASS. 





NEW HORSE-SHOE CUT-OUT 


PATENT ALLOWED MAY 30, 1893. 


The cheapest cut-out on the market. The greatest advantages that we claim over any other cut-out are its simplicity in construction 
and cheapness of its metal parts, requiring no bending whatever. This being our own invention we shall constantly carry a large stock, so 
that all orders may be filled promptly. Manufacturers would do well to order at least a sample lot in order that they may readily ascertain 
the great advantages of this cut-out over any at present on the market. We also manufacture a complete line of cleats and backs, insulators, 
and holders of all sizes, and any porcelain specialties adapted to electrical purposes. Those in the trade having complicated pieces of 
original design should send their samples for quotations to us before placing their orders elsewhere, as our extensive facilities for turning 


out special work in our own complete machine shop enable us to excel all others. 


WE MANUFACTURE THE PORCELAIN ONLY. 


FOR FURTHER PARTICULARS APPLY TO 


THE IMPERIAL PORCELAIN WORKS, Trenton, N. J. 


C. S. KNOWLES, General Selling Agent. 


BOSTON, 7 Arch St. CHICAGO, Adams Express Building. NEW YORK, 330 Central Building, corner Liberty and West Sts. 
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VICTOR TURBINE WATER WHEEL, 


Cylinder or Register GCate—Close Regulation and high efficiency at full and partial gate. 


The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER 
WHEEL as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency and large capacity for its diameter, being 
double the power of most wheels of the same diameter. It is used by a number of the 
leading electric companies with great satisfaction. In the economical use of water it is 
without an equal, producing the highest per cent. of useful effect guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


Our Horizontal “ Victor ” is highly recommended, as no gears are required, and it can 
be belted directly to dynamo. 

The accompanying engraving represents a par of 12-inch VICTOR TURBINES ar- 
ranged on a horizontal shaft, with cast-iron Flume, Draft Tubes, End Bearings for Shaft 
and Driving Pulleys complete, all mounted upon a substantial cast-iron bed plate. The 
entire arrangement is very complete and strictly first-class in every particular. We are 
now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts, 
and where the situation admits of their use we recommend them. 


THE STILWELL-BIERCE & SMITH-VAILE CoO. DAYTOR, O. 


A Good Gasoline Fire Pot is Essential in Your Business. 


WHITTIER’S 
The No. listhe verv best mide. _§It gives an intense heat, will burn s 
10 hours on a half gallon of gasoline, and is perfect in construction and operation. 
Indorsed by thousands of your craft. Send for catalogue, or ask your jobber for 
them. Made only by 


CLAYTON & LAMBERT MFG. C0., 6 Washington St, Ypsilanti, Mich. Has, no springs, strings or cords; the shade is raised or lowered by simply turning a knob 


f os ; . at the side of the window. It is adapted to Factories, Shops, Stores, Halls, Churches, 
a a at F Residences, Dwellings, Steam and Electric cars. It is positive and quick, not liable to get 


out. of order. A child can raise the heaviest curtains with perfect ease. 
I wish to sell the Middle and Southwestern States. 
: This makes a first class, neat, clean, brisk, lucrative local business in almost any city 


or large town, rapidly superseding all other modes of operating window shades; is a bona- 

















unease ——————————— 





On Vertical or Horizontal Shafts. fide monopoly, secured by letters patent. Any one wanting business will do well to secure 
lly adapted for driving E) Light Mach wi Address 
Especia apted for drivin ectric Light Machinery. For 
Strength, Durability and High Efficiency at all stages of gate it REUBEN §8. WHITTIER, Inventor, 


has no equal. Cut Gears and M achinery for transmitting heavy 
power aspecialty. Send for Catalogue. 


S. MORGAN SMITH, Vork, Pa.,U.8.A.| ENTSON BATTERY 


CHELSEA, MASS. U. S. A. 











Plans and Estimates Furnished on Application, 


LITTLE GIANT WATER WHEEL, * 20. /""9°0" 


The Most Powerful Wheel in the Market. /NoIsELESS—SELF-OILING. 





It will give as great a percentage of power at full a 
gate as any wheel in the United States. . . : 

It will give a greater percentage of power at half High Efficiency. Best Workmanship. 
gate than any wheel in the market. 

The gates being always tight, and never out of 7 : 
order, make them the most economical wheel when|Outfit with 4 Edison Lelande 
arms Cells in Polished Oak Box 

They have a strong, steady movement, start easily, 
and are easy to regulate. and Charge to Run 100 Hours, 

Back water does not affect them, only in loss of head. 

They do not choke easily with Anchor Ice, sticks $25.00. 
and similar substances, and any obstruction can be = 
removed without shutting the water out of the ITE TO 
flume, or taking the wheel out of the case. wR 


MUNSIN BROS. Vina A’'T. U's, AEDISON MANUFACTURING 60., 1202278 286s 


a 


“ames, WATER WHEELS 9" == 


This Justly Celebrated Wheel is Built in Many Styles and Designs on Turbine 


IGHT AND HORIZONTAL SHAFTS. 
athe Water Wheel 


It is SPECIALLY DESIGNED and ADAPTED for driving 
and Mill Gearing and 


ELECTRIC LIGHTING AND POWER PLANTS. tata 


The Rechard Wheel has 
} iven the highest results 
der . £ 
Wheel secures a remarkably high guaranteed percentage, and wonderful steadiness of motion, un MB) in scientific tests and 
‘aula toads fe ponenion It affords an Umenusled concentration of power within a smal! space; and an unprecedented general use. 
high velocity for a given power. Its easily and quickly operated balanced gate affords prompt and efficient control by Satisfaction guarantesd. 
a governor, and consequent fine regulation. These wheels are in many instances operating the best electric plants in this sain Copicanen aah 
and other countries, fully demonstrating their remarkable adaptation to that use. : , w {lustrat}ons and prices, 
The attention of Electric Engineers, and others contemplating water power improvements is directed to our work. e 
will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application. 



















sent f<ve on application. 


4a SPECIALTIES: “Car Castings, 


THE JAM ES LEFFEL & co. SPRINGFIELD, ONO, Small Car Wheels, Powder Machinery 


and. Heavy Gearing.” 





es 


THE NEW AMERICAN TURBINE WATER WHEKL, 


PARTICULARLY ADAPTED TO DRIVING 


Electric Light and Power Stations 


On account of its high efficiency at all stages of gate, steadiness of motion 
and easy working gate, the construction of which makes it the most 
sensitive to the action of a governor of any wheel on the market. 


SEND FOR CATALOGUE "ying zartta Woristotal!tbse 


THE DAYTON GLOBE IRON WORKS C0., 


DAYTON, OHIO. 
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- WESTERN ELECTRIC CO. 


CHICAGO. NEW YORK. 
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Arc Lighting Apparatus, 
High and Low Tension, 


Double and Single Service Lamps, 


if 5 agai ae ii ee Te ee ke ee te 
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All Night Single Lamps, 


‘Theatre and Focusing Lamps, 





SLOW-SPEED INCANDESCENT DYNAMOS, 


POWER GENERATORS, | 


SWOPE WF|EG OH 


SLOW SPEED MOTORS. 
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McINTOSH, SEYMOUR & CO. 


AUBURN, N. Y.- 
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STEAM*ENGINES 
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$$ 


FOR ALL KINDS OF ELECTRIC PURPOSES. 


Single Cylinder, Tandem Compound (as shown in above cut), Side Crank Tandem Compound 
Engines up to 1,500 Horse Power, as well as Triple Expansion Engines of same general 
description. Vertical Compound and Triple Expansion Engines. Are ready to 
build and are building Direct Coupled Engines. 


SELLING AGENTS: 
NEW YORE! BOSTON: 


PIERCE & MILLER J, A. GRANT & (CO, 


ENCINEERING COMPANY, 
8S OLIVER STREET, 


42 CORTLANDT ST., NEW YORK. 


MPSSASMASMAASSASMASALSSSSSSHASSHSAASSSAAAMAMM MMMM MMMM MT 11 Mh hp 


——AGENTS——- 


Engineers and Contractors \ ypwW ENGLAND AND-MARITIME PROVINCES, 


——FOR 





COMPLETE POWER PLANTS. ELECTRIC 
‘RAILROADS BUILT AND EQUIPPED. 


Contractors for Complete Power Plants. 
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Standard “Cyclone” Fan Motor. 


Ws desire to call the attention of Electrical supply dealers to the advantages contained in this new Motor. 
Ist. It is thoroughly Ironclad. 





2d. It is one of the most economic 1s«8 horse Motors ever made. 
3d. It is artistic in its design. 
Ath. Its mechanical and electrical construction is faultless. 


5th. It is noiseless and has self-oiling bearings. 


They are made for 110 volts direct current, with speed regulator, or switch if desired. They are the most profitable Motor the 


trade can handle. Outfit constitutes 10-inch Fan and guard with Motor. 





MANUFACTURERS OF 





MANUFACTURED BY THE 


STANDARD BLECTRIC CoO, 


2246 and 2248 N. Ninth Street, Philadelphia, Pa. 


W. 5. HILL ELECTRIC 60. 


133 OLIVER ST., BOSTON, MASS., 


STATIONARY AND ROTATING 


Fan Motors. 


Latest Designs. 


After many months of con- 
stant and tedious experiments 
we are pleased to anhounce 
that we have been most suc- 
cessful in bringing to a high 
state of perfection these much 
appreceated Fan Motors. 

ey are high-class machines, 
combining all of the most de- 
sirable features in absolute 
perfection. 

They are practically noise- 
less. 

They run perfectly cool. 

They are self-lubricating. 

They do not require the use 
of oil. 

They will run continuously 
for a whole season without 
any care, 

hey are guaranteed to give 
perfect satisfaction whenever 
they are run under the condi- 
tions for which they are made. 

Our Rotating Fan Motor is 
mounted on a base which 
aliows it to rotate by the ac- 
tion of the air from the Fan on 
the eveppont-ehened rudder; 
this rudder can placed at 
any angle, thus regulating the 
number of rotations per min- 


ute. 

In order to get the best re- 
sults of a Fan Motor it should 
be so constructed that there 
are no disagreeable effects 


ui> from its continued use, and 





ROTATING FAN MOTOR. 


the circulation of air be such 
as to produce the needed 
relief without any discomfort. 

A Rotating Motor set in the 


centre of a large room will circulate and keep the air in motion in all parts of the room, not enough 
to be objectionable even when close to the motor, and plaialy noticeable in the remotest corner. 
In fact the advantages of a Rotating Motor are so numerous and plainly apparent that it only 


needs a short trial to prove its superiority. 





Motors and Generators for all Purposes. Switchboard Construction and 
Fittings. Rheostats and Resistance Coils. Switches for all Purposes 
and Uses. General Electric’ Work. Estimates for Special Work. 


CORRESPONDENCE SOLICITED, 





The La Boiteaux Electric Motor & Fan Co., 


——MANUFACTURERS OF—— 


“CYCLONE” > “SEA BREEZE” 





Oscillating and Revolving Electric Fans, 


No. 376 WALNUT ST., CINCINNATI, O. 


The superiority of these Electric Fans, compared with any heretofore invented, is in 
our Patent Oscillating and Rotary motions, which, while creating a current of air, dis- 
tributes same so equally that the temperature is the same in all parts of the room, at the 
same time overcoming the objections and unhealthy effects of being under acontinuouscur- 
rent of cool air, as produced by the ordinary Revolving Fans. 








All Our Fan Motors Are Wound for 110-Volt Incandescent Circuit. 
SEND FOR CIROULAR. 
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AJAX 


Cc. S. VAN NUIS, 136 Liberty St., New York. 


J. P. HALL, | WM. A. ROSENBAUM, 


SWITCHES ano 
LIGHTNING 








Electrical and Mechanical 


ENGINEER AND CONTRACTOR. Room 177, Times Bldg., New York City. 


Office, Room 235, Central Building, cee 


143 LIBERTY ST., NEW YORK. | conducted by the W. J. JoHNsTON Co., Ltd. 


THE “GLARK” 


ARRESTERS. |raitway FEEDER and TROLLEY WIRE, 


Electrical Expert and Patent Solicitor.| Americanite, Magnet, Office and Annuncia-— 


Successor to the Patent Business formerly 


WIRE. 


Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine. 





EvuGEner F, PHILLIPS, President. W. H. Sawyer, Sec’y and Electrician 


American Electrical Works, 


PROVIDENCE, R. l., ‘ 


ELECTRIC LIGHT LINE WIRE, 
Incandescent and Flexible Cords, 


tor Wires, 


FARADAY CABLES. 


New York Office: 10 Cortiandt Street. 
Montreal Branch: Eugene F. Phillips? Elec. Works. 





- 


TRADE 
MARK 





‘ . . “ : : . ‘ 
In a letter from the Inspector of the Boston Fire Underwriters’ Union, he says “A thoroughly reliable and desirable Wire in every respect.” 
The rubber used in insulating our wires and cables is especially chemically prepared, and is guaranteed to be waterproof and will not deteriorate, oxidize or crack. and will remain flexible in extreme cold 
weather, and is not affected by heat. The insulation is protected from mechanical injury by one or more braids, and the whole slicked with Clark’s Patent Compound, and special extra finish, which we 


have now sdapted for all our solid wires as an extra weatherproof protection, and aiso preventing chafing and abrasion, which is water, acid, and to a very great extent fireproof. 


Our insulation will prove 


durable when all others fail. We are prepared to furnish Sinvle Wires of all gauges and diameter of insulation for Telegraph and Electric Lights from stock. Cables made to order. Weare now prepared 


to furnish our Clark Wire with a white outside finish for ceiling at work as well as our standard color. 
oin 
wo 


Clark Joint Gum should be used for making waterproo 


pressed firmly it makes a solid mass. FOR RAILWAY and 


te 
TOR use, we make all sizes of stranded and 


. Thisis put up in half pound boxes, in strips about one foot long and five-eighths inch wide, and when wrapped about a joint and 


exible with Clark insulation. 


WE GUARANTEE OUR INSULATION WHEREVER USED, AERIAL, UNDERGROUND OR SUBMARINE, and our net prices are as low as, if not lower than, any other first- 
class Insulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities. 


Pn ccm LASTERN ELECTRIC CABLE CO., 





HENRY A. CLARK, Treas. and Gen’] Manager. 


61 to 65 Hampshire Street, BOSTON, MASS. 
HERBERT H. EUSTIS, President and Electrician. 








H. O. PHILLIPS, Treasurer. 


PHILLIPS INSULATED WIRE CO., 


——MANUFACTURERS OF—— 


39 & 41 CORTLANDT STREET, NEW YORK. 


ond SMITH, Secretary, 


FEEDER WIRE, 
LINE WIRE, 


Insulated * Electric « Wire. | poyse wre 


All Sizes, 0000 to 18 B. & $. 








Cutter’s 
Columbian 
Stamp. 






WATERHOUSE, GAMBLE & CO 
« ARG LAMP « 


——-FOR-—— 


ARC, INCANDESCENT AND RAILROAD CIRCUITS. 


REREKEX ERA EEE) 


Send for Catalogue and further information, 


WATERHOUSE, GAMBLE & CO., 


302 Asylum Street, HARTFORD, CONN, 


THE CASE 








SIMPLE, NOISELESS, SELF-LUBRICATING, 
PERFECTLY AUTOMATIC. 


ESPECIALLY ADAPTED FORK DIRECT CONNECTION. 
Sizes Carried in Stock from 2!¢ to 25 H. P. 








SS NEW BRITAIN, CONN. 
=) Wma. S. Hine, General Sales Manager. 
PIERCE & MILLER ENGINEERING CO., 
42 Cortiandt St., New York, Selling Agents 
for New York and Export. 


| WRITE FOR PRICES. 


ere Automatic High-Speed Engine VACUUM PUMPS sorman augni, *™22x32e 


5 Models and Exhibits 
gotten up in the best 
manner possible. 

Corres} ondence 8o- 


licited. WM.GARDAM & SON, 98 John Street, 
New York Ciry. 


DAY'S KERITE INSULATION. 





PATENTS. 


United States and Foreign secured; Trade Marks 
and Copyrights; Twenty years’ experience; Send 
model or oo and brief eee ot year in- THE OLD RELIABLE. 
vention for report as to pa'entability;: Expert 5 
searches and opinions as to Scope, Validity and Ofice: 166 FULTON ST. KEW 
Infrinsement; Patent causes prosecuted an‘ de- Mail and Express Building. 
fended; Practice in United States Supreme, Circuit = 


one_Chrcas, Appeots Coarse cut Ueiies ie REED & McKIBBIN, 





YORK, 





ences furnished on application. GIN EERS 
—AND— 


E. B. STOCKING, Atty. at Law, | Electric Street Railway Contractors. 


| TRACK AND OVERHEAD LINE CON- 
611 F St. N. W., Washington, D. C. STRUCTION A SPECIALTY. 


——|2 Wall Street, Cor. Broadway, New York 


J.G. WHITE & C0, 
| Contracting Engineers, 
No. 29 BROADWAY, X.Y. 


Woodbridge & Turner Engineering Co., 


CONSULTING AND CONSTRUCTING 


Electrical and Mechanical Engineers, 


TIMES BUILDING, 
NEW YORK. 





Electric Motors and Dynamos, 


MANUFACTURED BY 


THE CANTON ELECTRICAL C0., 


CANTON, O. 


Salata eed 
RSLegiee sey ened CT ew 


t 
bGarnerefQumnrnton GustRuction oF 


os ee : 
| Fiectric ee ap ee Rtas 
SSR eh ak 
PROVIDENT BUUDING Col STMOT Bar Ss 
PHILADELPHIA, Pa, 








eae Designed especially for Incandescent Lamp Manufactu- 
rers. Dry Vacuum of 2944 in. guaranteed. Three sizes 
n stock. Refer to Sawyer-Man a:id Thomson-Houston 


THE PACKARD 


Bro: klyn, N. ¥ 


power LNGINE AND SPEED LATHES. 
weeetall Leo. ee Le and Jobbing 


SEBASTIAN LATHE CoO., 


121 and 123 CULVERT ST., CINCINNATI, O. 





> THB4.T.CASE ENGINE 60, 


Having recently enlarged and thoroughly equipped our footery with New and Improved 
Machinery, we are now prepared to do General Elecirical, Experimental and Model Work, and will 
zuarantee satisfaction to all. Correspondence solicited. 


ADDRES3S——— 


WAITE & BARTLETT MANUFACTURING CO., 143 E. 23d St. New York. 











































WANTED. 


PosiITION WANTED-—As Foreman of Shop 
building electric machinery; have had charge 
of shop, and large experience in dynamo 
coustruction. ie Se: Ee 

Tur ELECTRICAL WorRLD, New York. 

Position WANTED.—Electrical Engineer 
and Expert, Ph. Dr. of University Strass- 
burg, with best experience in the largest 
laboratories, desires position in laboratory, 
factory or station. Best references, Address 

PH. DR., 
THE ELECTRICAL WoRLD, New Ycrk. 

PosITION WANTED—By a thorough elec- 
trician; has had four years’ experience with 
the Sprague system; can wind armaturesand 
fields, wire and equip new cars and do gen 
eral repair work. Can operate a road if de- 


sired. Address 
WINDER NO. 4, 
THE ELECTRICAL WORLD, New York. 


Posit1IoN WANTED.—Electrician is open to 
engagement, Thorough experience in arma- 
ture fitting and erecting shops, drawing 
office and in alternating central station. 
Good references, moderate salary; no objec- 
tion to manual work. Address 
T. B. GROVES, 
335 Clinton St., Brooklyn, N. Y. 


Position WANTED—Practical Electrical 
Engineer, with a University education and 
five years’ experience, having successfully 
passed the U.S. Engineering examinations, 
open for position July 1 as Constructing 
Engineer. Address 

PENNSYLVANIA, 
THE ELECTRICAL Wor.LD, New York. 





PosITION WANTED—By a young man(24); at 
present in charge of electric light and power 
station, but wishes to make a_ change; 
eight years’ experience and held positions 
as superintendent and elecirician of electric 
street and electric railroad. Practical, suber 
and thoroughly competent. Address 

RENNED, 
THe ELECTRICAL WORLD, New York. 


PosITION WANTED.— Iam at present em- 
ployed by one of the largest electrical com- 
panies, but am desirous of making a change. 
Although not a college graduate, [ can hold 
my own with those that are, as my record 
willshow. Ama good mathematician and 
draughtsman, also an artistic designer, wel! 
upindynamo and motor construction, and 
have also had a wide experience with storage 
batteries. Address 

ENERGETIC, 
THE ELECTRICAL WORLD, New York. 


Postt1ION WANTED.—Practical and technical 
electrician desires engagement with manu 
factory, station or laboratory ; familiar with 
all kinds of testing, draughting, designing 
and calculations; practical mechanic, thor- 
oughly experienced in manufacture and 
operation of electrical machinery and ap- 
paratus; especially familiar with all details 
of incandescent lamp manufacture; can, if 
desired, furnish all testing instruments for 
complete equipment of laboratory or testing 
room of concern making dynamos, trans- 
formers, lamps or instruments. Satisfied 
with very moderate pay in position otherwise 
satisfactory. Address 

** PRACTICIAN,” 
THE ELECTRICAL WORLD, New York. 


influential 


WantTkED—Intelligent parties, 
orders. 


with steam users, to solicit trial 
Easy work and big pay. Address _ 
P. O. Box No, 893, Philadelphia, Pa. 





WANTED—Superintendent for electric light 
plant; must be good electrician and under 
stand high speed engines. Married man 
preferred. Address J.0. 5. 

THE ELECTRICAL WORLD, New York. 

WANTED—A portable testing set, Wheat- 

stone bridge and galvanometer. 
CHESLEY ELECTRIC CoO., 
24 Morris St., Jersey City, N. J. 


WANTED — Salesmen visiting electrical 
railways and the electrical trade in general, 
to sell a side line on commission. Address 


" 
THE ELECTRICAL WORLD, New York. 


WANTED—A competent electrical engineer 
with practical experience to take charge of 
electric light and railway plant; applicants 
must be active and thoroughly competent 
to handle men and take charge of the wiring 
Satisfac- 


houses for alternating system. 


tory references must be furnished as to 


integrity, ability, experience and personal 


character, Excellent opening for proper 
Address, stating salary expected, 
CHIEF ENGiNERR, 
Central New York State, 


Tne ELECTRICAL WORLD, New York. 


party. 


WANTED—Second-hand Siemens and Wes- 
ton voltmeters and ammeters. Highest 
prices paid for instruments in good condition. 
Also electrical apparatus of alt kinds bought 
wend sold. FRANK RIDLON & CO., 

196 Summer St., Boston, Mass. 


WANTED—One 110-volt dynamo compound 
wound, 500 to 800-light capacity; one that has 
been used and can give first-class service. 
Address 
GRIMES BROS, ELECTRIC LIGHT CO., 

THE ELECTRICAL WORLD, New York. 


Mr. J. Burns, Dealer in Electrical and 
Mechanical Supplies, Paris, formerly under- 
manager of French Edison factory, will be in 
New York and Chicago in July and solicits 
correspondence with American manufact- 
yirers. Address J. BURNS, 

THRE ELgoTRICAL Woryp, New York, 








THE ELECTRICAL WORLD. 
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IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Works: ELIZABETH, N. J. 


Office: 15 Cortlandt St.. NEW YORK. 








FOR SALE. | 


In use only 


FOR SALE. 


A plant near Boston adapted for the manu 
facture of electric apparatus and appliances. A Roney Mechanical Stoker. 
Good buildings, fully equipped. Splendid |a short time. 
opportunity. Apply BOX 2287, MATTHIESSEN & HEGELER ZINC CO., 
Boston, Mass. La Salle, Illinois. 


ELECTRICAL APPARATUS AND SUPPLIES 


Purchased for out of town concerns on commission basis. 
SELLING AGENT FOR 


Johnson’s Rubber Valves 


FOR ENGINES AND PUMPS. 














The most durable, reliable and economical Valve in the market for hot or cold water, oil or | 


naphtha. Kstimates cheerfully furnished. Address 


J. C. MORTIMER, 136 LIBERTY STREET, NEW YORK. 


$30, °'$200 IN GOLD 


STRAICHT LINE | Given to the ENGINEER guessing nearest to 


number of admissions to World’s Fair July 4. 
'NDICATOR. 


Full particulars in every box 
hizhpriced one, “sena| EUREKA PACKING, 
for circular. Get a box and TRY YOUR LUCK. 


HINE& ROBERTSON, 57 Cortlandt St., New York. 


POWERS’ gj 
ARC LIGHT CUT-OUT. 


The Most Perfect and Cheapest Arc Cut- 
Out inthe Market. Used by Ali the 
Largest Stations in the United States. 

Send us a trial order, and get our special dis- 
counts to central stations and the trade. 









3-way, $6. 
i ae $5. 






Co 


2 Wheel, $10. 
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HEAvyY- SIMPLE ann COMPOUND 
Duty AUTOMATIC ENGINES, 
Tannen 6 to 600 Honse Power. 

r ECONOMY, = - DURABILITY. 
COMPOUND 
ENGINE. 






BUILT BY 
THE JOHN T. NoOYE MANUFACTURING Co., 


BUFFALO, N. Y. 
Chicago, St. Louis, Kansas City, Omaha, Denver, St. Paul. 


Fairbanks, Morse & Co,, Western Kepresentatives, 











ELLIOTT ELECTRIC. C0. 


MANUFACTURERS OF 


SLOW SPEED MUULTIPOLAR 
MOTORS 


AND 


INCANDESCENT DYNAMOS. 


ELEOTRIOAL REPAIRING, 





) SPECIALTIES: Armature Rewinding 
and Building, Commutator 
Refilling and Building. 


78-80 Bast Prospec]iSt., Cleveland, 0, 


| motors; 20-h. p 











FOR SALE. 
INCANDESCENT. 

One *0-ampere Edison; one 30-k-w. Edison; one 400- 
light old style Edison; two 300-light United Statescom 
pound, 110 volts; one 100-Jigbt Richter; two 50-light 
National, 1'0 volts; two 75)-light Westinghouse alterna 
tors; one 50-ligbt and 30-light Hawkeye. 


ARC. 

One 50-light American arc dynamo and lamps and 
extra armature; two 3-light American; 2-light Richter 
6-light United States and lamps; 12 Fuller lamps; two. 
10-light Thomson-Houston and lamps; 20-light McTighe 
and lamps; 18-light Brush and lamps. 


MOTORS. 
Two Baxter I-h. p. motors; 144, 3, 74 and 15 h, p. Daft 
Eddy; 14¢-b. p. Edison; -h. p. C. & C, 
All of the above are in stock and can be shipped on 
ghort notice. 


RAILWAY APPARATUS. 


Seven 30-h. p. railway Daft motors and £0-h p. genera- 
tors, also parts of Daft machines; two Edison double 
reduction railroad equipments; three T.-H. railroad 
equipments and trucks. 

We have men who are thoroughly competent and can 
go out to rewind any class of n.otors cr generators, 
All materials ready. 


YEARSLEY-SHINN ELECTRIC CO., uta. 


123 North 3d St., Philadelphia, Pa. 





Pressing Irons, Soldering Irons, Chafing 
Dishes, Coffee Pots, Kettles, Broilers, Skillets, 
Glue Pots, Embossing Plates, Ovens, Sealing 
Wax Heaters, Curling Irons, Heaters, Grid- 
dles and all descriptions of Heating and 
Cooking Devices including CAR HEATERS. 








MEDAL AWARDED AT CRYSTAL 









Ready to supply the trade in quantities. 
Send for Illustrated Catalogue. 


Carpenter Electric Heating Mfg, Co., 


ST. PAUL, MINN. 
(ro 


FUSE WIRE bien 
AND LINKS | Avsolute 


Absolutel 
For all Systems. meen 
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SPERRY ELECTRIC MINING MACHINE CO., 


39th St. and Stewart Ave, Chicago, 
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Fsbon Brinany Bob 


A line of KOLON PRIMARY BATTERIES for the Summer Trade will soon be announced. 
The demand for different sizes at varying prices-BUT WITHOUT IN ANY WAY SACRIFICING THE FEATURES 
WHICH HAVE CONTRIBUTED TO THE KOLON’S POPULARITY-—will be fully met. 


o- - SPECIALTIES es @ 
BATTERIES FOR FAN MOTORS. BATTERIES FOR SMALL INCANDESCENT PLANTS. 
BATTERIES FOR SEWING MACHINE MOTORS. BATTERIES FOR CAUTERY AND DENTAL OUTFITS. 


BATTERIES FOR PRACTICAL PURPOSES. 
BRYAN, MARSH & CO., 136 Liberty St., i New York. 


FRICTION CLUTCHES THE WOOLVERTON ¢2 


Eor Electric KTsight Stations. 
—WRITE FOR CATALOGUE,— 
of every 
system. We over- 


WM. COESTERLEIN, Cincinnati, O. ELECTRIC CO. 
haul and rebuild alter-| 


NOWOTNY ELECTRIC COMPANY, 


MANUFACTURERS AND DEALERS IN 
dynamos, arc lamps, trans- 


Electric Light and Street Railway Supplies. 
ARMATURES AND TRANSFORMERS formers, commutators, railway genera- 
“ tors and street car motors of every system. 
FOR SALE. 


Rewound, Commutators Refilled, and General Electrical Repairing. 
SECOND-HAND DYNAMOS AND MOTORS IN GOOD CONDITION. 78-80 IRVING ST., RA RAHWAY, N. J. | 


Two 30-Light Ball Arc Dynamos with lamps. | One 8-H. P. 500-Volt Card Motor. 
Three 23-Light Fulle: Wood Dynamos, One 5-H. P. 110-Volt Mather Motor. sy 
































REWIND 











One 55-Light e * Dynamo. One 5-H_ _P. 220-Volt Sprague Motor. 

42 Double Carbon Lamps. One 21s-H. P. 220-Volt Barrett Motor. —_SUCCESSORS TO 

28 Single 5 Two 1- fl. P. Are Ford-Washburn Motors. ' 

One 16. Light Smith Dynamo. Five 4-H. P. 110-Volt Triumph Motors, PORTER A LE A V Bas: 

One 40-Light Easton 110-Volt Incandescent. One \-H. P. 110-Volt Card an 

One 125-Laght Queen City 720-Volt s Three 1-H. P. 110 Volt Smith Motors. 

One 85-Light Mather 110-Volt oe One 1-H P.500 Volt Eddy Motor. FAN AND BATTERY MOTORS 

One 45-Light Jenny 110-Volt we One 'y H. P. 110-Volt Hauss Motor. A SPECIALTY. 

One 50-light Old Style Edison 110-Volt Incan- , One 1-H. P. Excelsior Are Motor. | 

descent. Three 2-H. P, Excelsior Are Motors, FOUR REGULAR SIZES. 

One 60-Light Cultan 110-Volt Incandescent. | One 1-H. P. Baxter Are Motor. 

One 10-H. P. 220-Volt Queen City Motor. One 1-H. P. Card Are Motor. No.1, 2 : olts, 1-32 > i cwshagetesadex ste ey 
SEIND FO 2 HS NO; S. 4 Vous, Te Bi is vances. cessteea cee 
” oe 3 | No. 3, 6 Volts, 1-12 Wh. Pp... ..ce sees eeeeeee 10.00 

30 East F ifth | Str eet, = = Cincinnati, O. | No, 4,10 Volta, 1-3: B.D cc cccseses tvcea eu 


—= —! Suitable for running Sewing Machines, Dental 
Drills, Jewelers’ Lathes and all kinds of light 


machinery. 


FOR SALE. | FOR SALE. 


By the Jefferson Electric Light, Heat and One 1-h. p. Sprague 110-v. motor; two *- | 
Power Co., of Punxsutawney, Pa.; seven h. p. 110-volt Edison motors; two \-h. p. Per- 


reels, 3,175 No. 3 braid line wire B. & S. ret motors, 110-volt; and fans and fan motors EVERY MOTOR GUARANTEED. SEND FOR CIRCULAR. 
about 8,325 feet No. 0: eleven reels, 3,359 | of all kinds. OFFICE AND FACTORY: 

No. 3 braid line wire, B. & S. No. 1. This McLEOD, WARD & CO., : 

wire is new and on reels as it came from A. 91 Liberty St., N.Y. | (24 MITCHELL ST., PROVIDENCE, R. I. 
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B. & C. Co. factory; will be sold at a reduc- 
Two 100-h. p. Dick & Church engines; two 
Cameron pump; twenty feet 4 in. shafting; | Plain Monitor Lathes. Friction Clutch B. G. Monitors. Fox Monitors, Complete. 
ting in more power. ns supr. THE LODGE & SHIPLEY MACHINE TOOL Co., 
Homestead, Pa. a 
350-light, 125-volt Edison Dynamo, shunt wound. 
800 c. p. Ball with lamps, one 3)-light bants eet Geena 
ines, Boilers.- One 65-h. p Ball engine; one 14 
h. p. te 
x 10, brass fittings, new; one 15-h. p. Otto gas engine; one 
We buy an sol}, all kinds of electrical ap- 
Cortlandt St., N. ¥ 
paratus will appear in next week’s issue of ee E aaa Rr 
sT. LOUIS, MO. _ 
you are a dealer and want an Agency, send 


tion. Address 
100-h. p. Manning boilers; one 200h. pp. | WORKING MACHINERY. 
three £6-in. pulleys; all now in running order; 
MONONGAHELA ELEcTRIC LIGHT & 
WE HAVE FOR SALE NDRY P 
The following material in first-class condition: 
Incandescent Dynamos.—One 35v-light, one 250 
light, and one 270-light, 110 volt, Edison; one 25)-light, one | AND 
150-light, aone 400-light and one 600-light Brush; one 250- | 
light U. S.; one 45-light and one 250-light T.-H.; two 250 FE 
light and one 45-amp., 80 volt., Eickemeyer Dynamos; 
Arc Dynamos.—One 50-light Americ anand lamps; one | General Office and Works: HARRISBURG, PA., U. S. A. 
Motors.—Two 3 h. p. 220-volt, two 5 hp. 220-volt 
yestinghouse standard engine; two 75-h. p. boilers 
934g x 12 Armington & Sims automatic engine; one 7% 
parceas and s 
OA arr 
this journal. See also last week’s issue. A . ease tas ST ee 
for our Catalogue and Price List, 


JEFFERSON ELECTRIC LIGHT, HEAT 
4 AN D POW: ER co.., Punxsutawney, Pa. | 

FOR SALE, CHEAP. | 
heater; one 60 ft.smokestack; one deep well 
can be seen any night; cause for selling, put- 

POWER Co., CINCINNATI, CO. U. SS. A. 
one 150-light and one 25)-light Richter Dynamo; one 
2-light (with lamps) and one 10-light, U. S.; one 70-light 
Thomas. Houston, and one 74 h. p. Daft, new. 
(Lake Erie Boiler Works), new; two Snow pumps, 10 x6 
h. p. Otto gas engine. 
KO ORR TE RR, MacGOVE RN & CO., 

Our list of Second Hand Electric Light on 
Rose Electric Light Supply Oh, 
A NIAGARA DYNAMO OR MOTOR, or if 
LOVELL MPG. C0. Ltd., Erie, Pa. 











Automatic Gas and Gasoline Engines, THE HARRISBURG IDEAL TANDEM COMPOUND ENGINE. 
Improved Storage Batteries, Dynamos, AUTOMATIC LUBRICATION. SUPERIOR REGULATION. PERFECT EQUILIBRIUM IN ACTION. HIGHEST ECONOMY 
Complete Lighting Plants, Stores, Resi- : 
dences, Country Places, etc.; Electrical SELLING AGENTS: 
Supplies, Physicians’ and Dentists’ Appa- W.R. FLEMING & CO., F, E. BAILEY, PSILADELPHIA, 
ratus, Be for prices, catalogues, etc, New York and New England. 24 S. 7th St., Builder’s Exchange. 
. A. KINNEY, NEW YORK OFFICE, Mail & Express B'd’g 
. : . Ue + INN TI, 
Hammond Building, Detroit, Mich, BOSTON OFFICE, 620 Atlantic Ave. H, E. BALDWIN, otnoinna 


oi. oS O.--—-@@™060"$€™—@€@0#4#4_@00nvv—0c.-"-.-- Walter W. Jones, Manager.) Perwin B’d’g, 5th, and. Race Sts 
(Other FOR SALE Advertisements see page xxiv), é ” 












FOR SALE. 


Second-hand arc and incandescent dyna- 
Nos. Motors for all circuits. Send for list 
and prices. FE. C. KETCHUM, 

178 Devonshire St., Boston, Mass, 





~ FOR SALE. 


Quick for cash or short term payments 
four horizontal return tubular boilers 72 


diameter by 20 feet long. rating 150 h. p.each | 


Boilers are made of highest grade firebox 
steel. [ongitudinal seams “butt” strapped 
with six rows of rivets. Good for 125 pounds 
steam and guaranteed to insure at that. 
Boilers were intended for increase to large 
battery now decided not to build and arestil! 
atour shop. Wiil be sold at absolute cost 
Full drawings and specifications will be sent 
to interested parties 
J. W. PARKER & CO., 

41 North Seventh St., I’biladelphia, Pa. 


FOR SALE. a 


Engines and Boilers,—One 25-b. p. Centre Crank 
Engine, nearly new —horz; two 80-h. p. Ceutre Crank 
Engines, Automatic High Speed; ove 0'-h. p. Centre 
Crapk Engine. Automatic tbigh Speed; two 60-h. p: 
Centre Crank Engines, Automatic high Speed; one 15v-h. 

. Centre rank Eng ne. Auton atic High Speed; one 1 0- 
Ep. Corliss Engine, 1642, second-hand; ore %-h. p. 
Double Cut-Off Engine, second-hano; oné 10-h. p. Loco- 
motive Botler. second-hand; ope 4-h. p. Vertical Boiler, 
second-hand; one &h p. Vertical Boiler, second-hand; 
six 7-h. p  horz; Tubular Boilers, entire new fix 
tures; one 100-h. p. horz, Tubular Bo.ler. 

Dynames aud Motors.—One %-light (25 V. United 
States Dynamo, new; one 1%-light 125 V. United 
States Dynamo. new; one W-lieht 145 V. United 
States Dynamo, new; one ?M-light 75 V. Thomson-Hous 
ton Dynamo, 8. H. Compound; two 20 light 7 V. United 
States Dynamos, 8. H. Shunt; three 250-lieht 110 V. Eicke- 
meyer Dynamos, 8S. H. Shunt; two 4 U-light 96 V. Brush 
Dynamos. 8. H, Compound; one 6 U-light 96 V. Brush Dy- 
namo 8. H. Compound; one & -light 110 V. Brush Dynamo, 
8. H. Compound; six (light 200 c. p. Knowles Dy- 
namos; eight 3\-‘ight Westinghouse Arc Dynamos; one 
50-light American Are Dynamo; two 2J)-k. w_ Kdison 
Inc. Dynamos. 3W lights: «ne Cleveland Inc. Dynamo, 
190 lights; S. H Compound; one 3-h. p. H. Motor, 22 
V; one *h. p. T.-H. Motor, 220 V; one 30-h.p. C. & ¢ . Motor, 
20) V; one 2-h. p. Sprague Motor, 220 V; one Blake Ure 
Crusher. 


We Buy Outright Electrical Equipment. 


John E. Beggs Mfg. & Supply Co., 


71 COATLAYET CTReRT,. N. Vv 





Any company contemplating the expendi- 
ture of a large amount iu tbe establishment 
of a manufacturing industry, requiring the 
use of a thoroughly equipped Macnine shop, 
Boiler shop, Foundry and Smith shop plant, 


well located on competing trunk lines of rail- Engineer. 


roads and in a good labor market, is invited 


to address 
STIMSON, WILLIAMS & CO., 
Bryant Bldg., 55 Liberty St., New York City. 


HH. N 


Highest Efficiency. 














Least Weight. 
Best Finish. 





FOR SALE, CHEAP. 


Sixty-light Edison Dynamo and 5-h, p. Case 
Engine; both in excellent condition; in use 
| only for short time. Call on or address 
THE PUBLISHERS’ PRINTING CO., 

132-136 West 14th Street, 
New York City. 


BIDS WANTED. 


Bids for lighting the streets and high- 
| ways of the Woodhaven lighting district, 
|in the town of Jamaica, with ‘“ car lights” 
| for the term of five years, will be received 
by the undersigned, at his office in the 
lown Hall, village of Jamaica, until 10 
|A.M. of July 7, 1893. The town board re- 
| serves the right to reject any or all bids. For 
| form of bid, proposal, etc., apply to 
JAMES F. McLAUGHLIN, 
Town Clerk, Jamaica, N. Y. 


PROPOSALS: 


City or LYNN, ) 
Clerk of Committees’ Office, - 
June, 1893. ) 


Electric Fountain. 


Sealed proposals addressed to Chas. W. 
Gay, City Engineer, will be received by the 
| City of Lynn until 5 p. M. July 7, 1893, for 








| constructing and erecting an electric foun- 
‘tain in accordance with design, detailed 
plans and explanatory text to be submitted 
with each proposal and at a cost not exceed- 
ing $2,000. 

An acceptable bond or equivalent, in 
amount $500, 
guaranteeing the successful bidder’s signa- 


must accompany each bid, 


ture to a contract before July 14, 1893; also 
the erection and successful operation of the 
fountain prior to Sept. 1, 1893. 


For further information apply to said City 
The right is reserved to reject 
any or all designs or proposals, 

CHAS. H. SPEAR, 








THE ELECTRICAL WORLD, 


PROPOSALS. 


TREASURY DEPARTMENT, ( 
WASHINGTON, D. C., June 15, 1893. § 


Sealed proposals will be received at this 
Department until 2 o’clock p.m. Wednesday, 
June 28, 1893, for wiring the U. S. Post Office 


for a system of electric lighting. Plans and 
specifications can be seen at the office of the 
Custodian of the Post Office and Sub-Treas- 
ury building, Boston, Mass., from June 21 to 
26, 1893, inclusive. Tbe Department reserves 
the right to reject any or all bids and to 
waive defects, or te accept any bid in whole 
or in part, within the next thirty (30) days. 
Partial bids will not be considered. Pro- 
posais should be addressed to the Secretary 


indorsed: *‘ Proposals for Wiring U.S. Post 
Office and Sub-Treasury Building, Boston, 


ass. 
J.G. CARLISLE, Secretary. 





L. F. Rondineltla, Ms. Evss 


705 CHESTNUT ST., PHILADELPHIA. 


Electric’), Mechanical and Civil Engineer, 


Prof. Drawing Phila. Manuel Training School: Secre- 
tary of the Engineers’ Club of Philadelphia. 


Steam and Electric Plants, Surveys, Mans. Snecial 
Machines, Tests, Reports, Expert Draughting. 


SIX IMPORTANT NEW BOOKS. 


Heaviside’s Electrical Papers. 2vols.. $10.00 


Hopkinson’s Original Papers on Dy- 
namo Electrical Machinery and Allied 


WON Ss vitha’ an s50 see Bs oe gpuasewees 1.00 
Kempe’s Handbook of Electrical Test- 

BU, ER CONNOR on os cv nsascnccesacect 7.25 
Lodge’s Lightning Conductors and 

Lightning Guards .....c....cccccccces 4.00 
Maxwell’s Treatise on Electricity and 

Magnetism. Third edition, with notes 

by J. J. Thomson. 2 vols. . .......... 8.00 
Sprague’s Electricity: Its Theory, 

Sources and Applications...... pesenee 6.00 


THE W. J. JOHNSTON COMPANY, Limited, 


Clerk of Committees. 41 Park Row (Times Building), New York. 


. HM. ELECTRIC 


136 LIBERTY STREET, NEW YORK. 


FAN MOTORS. 


NEWEST, BEST AND CHEAPEST. 
Brooklyn Electric Equipment Co., 164 & 166 Montague St., Sole Agents for Long Island. 


and Sub-Treasury building, Boston, Mass., | 


| 


of the Treasury, Washington, D. C., and, 





Carbon Brushes. 
Armored Field. 
Laminated Throughout. 


JUNE 24, 1893, 









“Common Sense” Oil Filter 


| i a VANCOUVER B.C., April 10, 1891 
me GAKER?’s | Mn. W.E.C axe 
Wiles ictal © Minneapolis, Minn. 
Dear Str I noticed one of 
our Oil Filters at the electric 
ight works in Calgary Alta, 
and also one at the Northwest 
Electric Light Works in Win- 
nipeg, and as I am in that line 
of business here I would like the 
agency for it for British Colum- 
bia. [ feel sure if they are what 
these parties represented them 
to me to be I can sell quite a 
number of them, 
Would you please furnish me 
with circulars, discounts and 
commissions? 
An early popie, with full par- 
ticulars will oblige, 
Yours very truly 
A. Q. ST. GEorGzE, 
Manufacturers Agent. 


Oe 


Send for Circular, Reduced 
Price List and Dis- 
counts to 




















j 
i 
| 
| 


= Walter E. Crane, 

20 Beach 8t., Hartford, Conn. 
F. H. Alling, 

19 West 13th Street, 

New York Agent. 


LBEOF RED, 


raduate of Laval and McGill.) 
; Head Off'ce: QUEBEC. 


za. 


MINING 
ENGINEER. 


Mines, Mire~s!l Products. 


Branch Office: SHERBROOKE. 
Branch Office : MONTREAL, 17 Place 
d’Armes Hill. 





note alg “ens 


36 Hartford St., Boston, Mass 


HEADQUARTERS FOR GEARS. 

Book on Gears, 170 Illustrations, $1.00. Job Gear 
Cutting of all kinds. Spur, Bevel, Spiral, Ratchet,Worm, 
Rack, Elliptic, Index Plates, ete. Very smali or e 
Send for 1892 Catalogue. 1100 sizes of Gears. TRY OUR 
NOISELESS FIBEROID GEARS. 


SILK WIPERS. 


Just the thing for Dynamos, Motors, 

Commutators, and all kinds of machinery. 

| For polishing it is superior to eithercotton, woolen, 

| ragorchamois. A saving at least of 75 per cent. 

| Exclusively used by Edison Electric Co.. of Phila- 

| delphia, and many others. For further particu- 
| lars address 

AMERICAN SILK MEG. CO., 
211 Walnut St.. Philadetphia. 





' 





ee 


CO.., 








CRANES. 










aT | Portable Hoist 


Power Bridge ' 
Cranes. Holds load at any 
Hand Bridge MARIS a BEEKLEY point. 
amen, MANUFACTURERS, Overhead Track, Trolleys, 
Jib Cranes. PHILADELPHIA, PA. Switches. 


INSULATED 
WIRE. 


Chicago Insulated Wire Co, 


——MANUFACTURERS—— 


WEATHERPROOF AND MAGNET WIRES 


214 Northern Building, Chicago, Il. 





TESTI BATTERIES 


Containneg CHLORIDE OF SILVER DRY CELLS 


More than 20,000 of These Cells 


For sale by all leading Electrical Supply Houses in the U. 8S, and Canada. 


Now in Use by Leading Electricians. 
For price list address 


THE CHLORIDE OF SILVER D*Y CELL BATTERY CO, Baltimore, Md. 


Mention THE ELECTRICAL WORTD. 


THE MILWAUKEE COMMUTATOR BRUSH 


BOOKS 


on electrical subjects mailed to any address in theworld, POSTAGE 
PREPAID, on receipt of price. 
Address THE W. J. JOHNSTON CO.,, Ltd, 


Catalogue of Electrical Books free. 


Times Building, N. WY. 





NEW YORK CARBON WORKS, “°\":g"™= 
Carbon Plates, Carbon Cylinders = Motor Brushes. 


SOLE MANUFACTURERS OF CARBON CYLINDERS, 


CNDER HOLTZER PATENT. 
18 Cortlandt St., Telephone Building, New York. 














HILL, CL 


R 


POROUS GUPS. 


NEW ENGLAND POTTERY CO., 146 Condor St., £. Boston, Mass 


Porous Cups in sizes from 1% in. diameter by 3 in. high to 7 in. by 9% in. high. 
SPECIAL SHAPES IN QUANTITIES MADE TO ORDER. 





KE & CO. 


oS sO 


MACHINE TOOLS. 


A SELF-LUBRICATING BRUSH for use on dvnamosand motors, which does not 
spark, and which ran§ with a minimum of wear on either brush or commutator. Used by 
several of the largest manufacturers and hundreds of central stations and owners of elec- 
trical machinery. Made of grapbite and electro- 
deposited copper. Scientific, rational and a veritable 
boon to dynamo attendants. 

THIS BRUSH CANNOT BE USED ON THE 
T ANGEN!t,asiscustomary with copper brushes 
but we send with each set a special universal holder 
which can be instantly applied to any dynamo. 
Motors or generators already using radial holders 
do not need the special holder, Send exact length, | 
thickness and width of brush now used, state if 
used vertically or on the tangent, and we will send a set for trial, to be returned if not satis 
factory. Price list and description on application. Made for incandescent machinery and 


railway generators only. 


Lathes, Planers, 
Milling Machines, 
Drill Presses, 
Screw Machines, 
Bolt Cutters, Etc., Etc., Etc. 





SOLE MANUFACTURERS: 


OLIVER STREET, - BO ; 
Wisconsin Electrical Construction Co.,Milvaute, Wis.|'°° STON, MASS 


CHICAGO BRANCH, !4 SOUTH CANAL ST. 
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OU RR St 


AND MOTOR GUT-OUTS 


° 


RELIABLE, euenGiGA: SINE” de de, 


AND REQUIRE ONLY ONE SMALL WIRE. 





ELECTRIC SELECTOR & SIGNAL COMPANY, 


(Successor to ELECTRIC SECRET SERVICE CO.), 


45 BROADWAY, - 


NEW YORK. 








MULTIPOLAR = DYNAMOS,.._ 


Direct Driven—Abwolutly Noiseless Noiseless—Slow Speed, 








NO DYNAMO. EQUAL TO THIS. 


WRITE FOR PRICES AND CATALOGUE TO 


Ui Me P. Glaus Dynamo Co. 


MANUFACTURERS, 


: Po. 552 West 36thSt.,N. Y 
AGENTS: 


==. BLODGETT BROS., Bos- 
= ton, Mass. 

> E.H. MURPHY, St. Paul, 
Minn. 
°’ BRADNEY, MORLEY & 
co., Tacoma, Wash, 


MINER'S ‘BORING MAGHINE. 


Specially Adapted for ELECTRIC WIRINC CONTRACTORS. 








Ne 


“@ 


es} 
s A 


Single Boring Ma- 
chine, with one 


Double Boring Ma- 
chine, with two 


Extension Shank 
(can be used for 
Ceilings from 8 ft. 
to 15 ft. in height 

#i —other lengths to 
order) 





7 “URCINER aaa 
For Boring Joists Overhead in Buildings Without the Use of Ladders. 
Profitable te Wiremen. Indeorsed by Architects and Underwriters. 


MINER’S BORING ma CHINE is not an experiment, but a practical machine, which have 
been in use for over a year. It has been found to be véry Profitable to Wiring Contractors 
because the boring of holes in joists can be done with less exertion in ome-third the time than is 
taken by the old way. By not requiring the use of ladders, time is gained that would be taken in 
shifting them from place to place, also avoiding the inconvenience and wear and tear of same. By 

ring holes at direct angles, and at even distance from bottom of joist, the wire end can be tucked 
through each joist ah ma and then can be palles thro song from a opposite side of room, — of pass- 
ing whale coils through one post at a time, as is cau to be done by boring the old w 

rhere is a Saving of Wire in its being stretched straight instead of having kink at each hole, 
as is made by the old process 

The Single Boring Machine is simple and strong in construction, and weighs less than four 
pounds, 

The Double Boring Machine bores two holes at same time, and is equally as simple and 
strong in froportion as the single. Both are Automatic in meee. and adjustable to fit and bore 
timbers to five inches thick. Different size bits or a chuck can 

one the Extension Shank placed between it and Brace, it < can be adjusted for any height 
ce 
hen ordering state whether wanted to be used with chuck, or if with bit direct. For Wiring 
Contractors it yh found that the machine with 4% mch bit is what is most required. 


DETROIT ELECTRIC WIRING AND REPAIR CO., 82 and 84 Griswold St., Detroit, Mich, 





"Electric Railway and Marine Socket 


60 REVOLUTIONS FOR 300 AMPERES, 110 voLTs, | “2e~ele and Self- Locking. 


Specially Adapted ‘for Street Cars, Elevators, 


The Standard Socket. of the United 


Sample Socket mailed on receipt of 40 cents. 





ARNOLD 








LAMPS CANNOT JAR LOOSE. 


Boats, Preventing Vibration in Filaments, 


States Navy, and Used on Its 
Vessels Exclusively. 


— MADE ONLY BY-— 


ARNOLD ELECTRIC MANUFACTURING my CHESTER, Ph 


Chas. D. Shain, » Selling Agent. 136 Liberty. St, 


The Bo {Kamp 


ELECTRO- AGNETIC 


ih 


Nai dines oNo SHORT CIRCUITS 
cNo BURNING ouT. oNo ATTENTION. 
FrASILY ATTACHED oNo 8tem WiRES: 
vy @HIPPED READY 
°¢ CONNECTION: 


New York . City. 








A 3'MPLE HOOK IN 


CEILING. 





Our STOCH_ON HAND PERMITS /IMMED/ATE 
SHIPMENTS’ C/TY AGENCIES CREATED ON 


SATISFACTORY REFERENCES 


A Pevica tion 


oO 


ELECTRICAL Piano®Mofor ©. 


NE WARK.N.J. 


CircuLA RO 
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GREAT WESTERN MIANUFAGTURING Go. 











Works: DULUTH, MINN. General Offices: 195-207 So. Canal St., CHICAGO, ILL. 
— MANUFACTURERS OF— 
Arc Lighting Apparatus. IK Direct Incandescent Apparatus. 


Alternating I. ReaNRES COME A i ppararns. 
POWER AND RAILWAY GENERATORS. . 


General Electrical Supplies and Wire. Cas, Electric and Combination Fixtures of Our Own Designs. 


WRITE TO US BEFORE PLACING ORDERS OR CONTRACTS. ts" ADDRESS DEPARTMENT B. 


~ SPECIAL MACHINERY DESIGNED AND CONSTRUCTED. te ‘Hot Weather is $s coming and now is the time to prepare for 
it, and your special attention is called to this cut of the famous 








ELECTRIC SPECIALTIES, euttweNTIEATING FAN, with tatest improved Direct At 


Electric Ceiling Fans. Also furnished with Pulley for 


"4 Belt Attachment, or Direct At- 
4 Kan Motors, Dynamos, Motors, Incandescent and | tached Engine if required. 
Are Lamps, Complete Plants. ay 


Mi : Cluster Balls, Nickel-Plated Portables, Station 
Switches, Stage Regulators, Slate and Marble Wl 4 ( 
Switchboards. Instruments and Appliances Huyett Smith Mfg. 0, 
for Electro-Therapeutics. Primary Batteries. 

SEND FOR PRICE LISTS. DETROIT, MICH. 


D. on HAUSS, 31 So. Canal EEE. 


Electrical Engineer and Contractor, 48-54 paiasdas St., Boston. 
51 Pike Building, CINCINNATI. ! 107 Liberty St., New York. 


- BRUSN « APPARATUS < 


ST Ena 


ARC LIGHTING, IN CANDESCENT LIGHTING, ELECTRIC CRANE WORK, ELECTRO-PLATING 
AND ELECTRIC POWER TRANSMISSION. 


MANUFACTURED BY THE 























ARC LIGHT DYNAMO. Capacity, Sixty-five 2,000 C. P. Arc Lamps. 


TNE BRUSN ELEGTRIG GO., cLEWELAND, onio. 
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= Rod Sheet, Tubing. 
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SORLEY STORAGE BATTERY. 


Licensees, from the Consolidated Electric Storage Co., of the Brush Patents. 


STORACE BATTERIES AND AUTOMATIC INSTRUMENTS. 


SPECIALTIES: Electric Lighting, Telephone, Signaling, Electroplating, Street Cars, E'ectric Launches. 


Junk 24, 1894, 


iv “71? nol 
To can Sees 1 aT LTTE 


ALFRED CLARKE, General Manager, 


OFFICE, 37 MARKET STREET, P.O. BOX 406, 


PASS & SEYMOUR, 


UFACTURERS OF— 
ELECTRICAL se 
and the CELEBRA 
“SyvRACUSE CHINA, oe 
SYRACUSE, N.Y. 
GEO. CUTTER, WESTERN AGENI?, 
___. 880 The The Rookery, Chicago. 


BRUSH 


Furnished cut in 
length and not in rolls. 
F. C. BAKER, 
112 Front St., 
Brooklyn, N. Y¥. 


GAS LIGHTING BY ELECTRICITY 


Static Electric Machines and Burners 
for the Maltiple System. 


CHARLES H. HINDS, Manufacturer. 
Trio Building, Thirteenth and Hudson Sts., 
NEW YORK, 


= Caddeehs sn 


MANUFACTURED BY 


WM. BROOKEIEHLD, 
BUSHWICK GLASS WORKS. 83 Fulton Street, New York. 





Ww arr anted best stoc k, 


wr wet me T AE ALLEN TROLLEY CO., 


diihindion éelivn ory. 
234 CARTER STREET, PHILADELPHIA, 


a p p E p MANUFACTURERS OF THE 


TOR NEW ALLEN TROLLEY 


AND EVERYTHING ELECTRICAL. 


Repairing of Armatures and Commutators and general repair work of all descriptions. 


ures : | Oilless, noiseless and durable. Send f for Price L ist. and C ircular. 


THE MESCO DRY BATTERY 


Outclasses all other makes of Dry Batteries. 





Is recog- 


Manufacturers of 


OCTAGONAL’ CEDAR 
MA eae 
RAILWAY POLES & CROSS ARMS 


-@ H.M.LOUD & SONS LUMBER@. 


nearly all the leading Electrical Suppiy Houses in the 


country. 
OVER 100,000 IN USE. 
A practical test of the Mesco Dry Battery will con- 
vince the most skeptical that they are the best, most 
perfect and reliable open-circuit battery made. 


RETAIL PRICE, 60 CENTS. 


SPECIALTIES: 

MANHATTAN DOOR OPENER. Entirely 
new feature. No push-out springs or lugs on door re- 
quired. Remains unlocked until door is opened. 


BRONZE PUSH BUTTONS, Letter Boxes, 
Name Plates, etc., finely finished from best metal at 
low prices. 

SPEAKING TUBE, Whistles, 
Terminals, etc., at competition prices. 

DISQUE LECLANCHE BATTERIES which 
we manufacture are guaranteed equal to any high 
priced Porous Cup Battery made. We are looking for 
large orders for these batteries and will quote prices ac- 
cordingly. 

CATALOGUE No. 5 IS NOW READY. 


Manhattan Electrical Supply Co. 


2 Cortlandt St., New York. 36 CORTLANDT STREET, NEW YORK. 


DONT FAIL, WHEN YOU VISIT THE WORLD $ FAIR, 


To see the Exhibit in Sections 3 and 4, British 
Section. It embraces a full line of our 


FIREPROOF FITTINGS 


Which cannot but interest every American 
Electrician. 


OSCODA , MICH. 


Joints made absolutely tight and 
durable by patent corrugated 


Be OpPER GASKETS 


Furnished in all Shapes and 
Sizes for 


FLANGED PIPES, 
=” CYLINDERS, 
CHESTS, ETC.) 


Price List and Sample Free, 


U.S. MINERAL WOOLCOMPANY 


Elbows, Flexible 





FULL INFORMATION WILL BE GIVEN AT THE EXHIBIT. 


THE GENERAL ELECTRIC COMPANY, Limited, 


OF LONDON AND MANCHESTER, tf 
MOST DURABLE BATTERY CELLS PRODUCED. 


Standard Screw Glass Insulators 


The Allen Trolley is a great success and pronounced the best for three distinct feat- | 


nized by the trade as a first-class Battery and for sale by | 


PORTABLE BATTERIES for Phonographs, Dentists’ Use, Cautery Sets, Bank Vaults. 


ere ELECTRIC LIGHT & STORAGE BATTERY CoO., 


LOWELL, MASS. 


A nine days’ wonder. A per- 
fect duplicate of a large 
machine. 


Miniature Motors. 


Complete with 
battery, ready to run. Guar- 
anteed. Samvle by mail, 
$1.35; express, $1.00. Three 
large sizes, with fan 

| Mention the WonLD and 

send for Circular. 


— R. H. INGERSOLL & BRO., 65 Cortlandt St., N.Y. 


a 
A. T. SMITH’S 


Electric Lava Gas Tip for 

| Multiple Lighting, 

| For Churches, Theatres an¢ 
Halls. 


Motors from 1 to 5 H. P. 
Fan Motors, \ to 4 H. P. 


A. T. SMITH, 
6 West 4th St., New York 


HAWMAV T 
FVSE WIRE 
COMPANY 
161 HIGH ST BOSTON 
HIGHEST CRADE 





TESTED FVSE WIRES LINKS 
SEND FOR CATALOCVE 
AND PRICE LISTS — 


The 
ANVIL 


and 
SHUTTLE 


MODEL HAMMOND. 


The Typewheel Improved. 
Manifolding and Perfect Touch. 


IDEAL Euveoan. 


UNIQUE! 
PEERLESS! 


UNIVERSAL KEYBOARD. 

Full particulars from 
HAMMOND TYPEWRITER CO. 
447-449 East 52d St., 
NEW YORK. 


JUST OUT. 
Tih Etition. 424 Pages. 


The Modern Service of Commercial 
and Rallway Telegraphy, Railway 
Station and Express Service 


ABERNETHY’s Popular Hand-Book 





Instructs in the most thorough and 
practical manner the duties in the Ser- 
vice. Commends itself. Sold on tts 
merits, 


Price, Postpaid, $2.00. 


Send stamp for descriptive circular, 


TESTED «£ 


ADDRESS 


THE J, P. ABERNETHY COMPANY, 


Laclede Building, St. Louis, Mo. 
Por Sale, Wholesale and Retail, by 


THE W. J. JOHNSTON CO., LTD., 


41 Park Row, New York, 


FLEXIBLE Hard Rubber Tubing. 
INSULATOR HOOKS. 
‘O10 “SONTHSNG 
‘STONTMAS AWTLIVG 
SUAAITONN ANOHdA TIL 


Rod sheet, Tubing. 


——MANUFACTURED BY— - 


HE BUTLER HARD RUBBER CO., 33 Mercer St., New York. 


4 
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For Spring Construction We Are Fully Prepared ™ | 

f con Pat “Bp 

| “Poles, Line Wire, Cross Arms, Brackets, Pins, Insulators, Lag Bolts, Digging : 
Bars. Pike Poles, Shovels, Spoons, Tamping Bars, Cant Hooks, Climbers, Pliers, Tape, }: 


Compound Sleet-Proof Pulleys, Tools. 
OKONITE AND CANDEE WIRES, | OKONITE AND MANSON TAPES, 
INTERIOR CONDUIT, LUNDELL MOTORS. 


Q. CENTRAL ELECTRIC CO.,, ‘s 


118 FRANKLIN STREET, CHICAGO, ILL. 


GATE CITY ELEC. CO., Kansas City, Mo. WESTERN ELEC. SUPPLY CO., Omaha, Neb. 
SOUTHERN ELECTRICAL SUPPLY CO., St. Louis, Mo. 








AGENTS FOR 


rite for Descriptive Circulars and Price List. 


What did the last storm cost you? 
Nothing ; we have the GARTON gaggle 
ARRESTER in station, on, sal 


poles and in cars. 









— FOR—— 








Do people kick on account of poor} // 
service during storms? 


Alternating « * Current * Circuits. 


Now Ready for Delivery. 
—$—$—$— 4___—— 


om} No! We run through the wors 
storms and never even have the 
circuit-breaker thrown! 


~ Well, I must write for prices and7 
. Je descriptive circular to the 
Za 


<< Garton-Daniels Electric Co, 


. KEOKUK, IOWA. 






(nee 
ONE-EIGHTH HORSE-POWER, 
| 
eee ee | 
| 
| 
| 


EXCELSIOR ELECTRIC Go. A 


Rr. EB. RUST, RECHIV+tER. 


NATIONAL ELECTRIC MFG. GO., 


ELFAU CLAIRE, WIS. U. S. A,, 


——BUIL DERS OF——. 


High Grade Dynamo Electric Machinery. 


APPARATUS FOR ALL PURPOSES: 





Long Distance Transmission of Power, Electric Mining Plants, 
Street Railway Generators, Isolated Lighting Plants, 
Stationary Motors and Appliances, Central Station Lighting, 


Alternating or Direct Current. 
____3RanNoz or rircEzs :———___—_ 


620.Atiantic Ave., Boston, sone. | Eutaw Stre-t, Baitimore. Equitable Pullding, St. a. Hallers Selene. Seattie, Wash. 
136 Liberty St., w Yo 33 Ja cobson Buliding, Denver, Colo. Pullman Buliding, Chica 15 Halleck St., San Francisco, Cal. 
Erie County au or Sanding, 112 So. t3th Street, Lincoin, Neb. 134 E. Sixth St., St. . Minn. = Peart St., verentas Ont. 


oN. Ye S55 Cratiot Ave., Detroit, Mich. 20 E. First St. Sait Lake City, San Salvador, C.A 
Penn Mutual Buliding, Patladetpntn, Pa. 167 Gravier St., New Orieans. Utah. L. Pennypacker Agent. 


BELKNAP- MOTOR CO., Portland, Me., U.S.A. 
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VV HEELER CONDENSER & JEANGINEERING Ci. 


WATER OuTLEF 


—————_ THE WHEELER-ADMIRALTY (———_"""" j h | d 
————— SURFACE CONDENSER. celal e m rove 
———————— WHEELER CONDENSER & ENGINEERING CO. — 


pees ey 3=\Wheeler-Admiralt’ 
Condenser. 


39 and 41 Cortlandt Street, 
Blige ati galeries 


, "gee ie: SAFETY ELLECTRICAL Go, amine scene BETO, 


CONDENSER COMBINED WITH AIR AND CIRCULATING PUMP 


See 
[hires 











ice. 
Wjand Accurate Milli- For Passenger and Freight Serv 


Motors Any Voltage up to 900. wy 
Dynamos for Lighting and Qe pt Ss 
a Sa 
See Ha rank Brac Rosen. 5)” CENTRAL MACHINE & FODHDBY 60, 
quae y ILL. 


For Physicians, Surgeons 
REPAIRING OF ALL. SYSTEMS. soni 


HOLMES, BOOTH & HAYDENS, “sess 
25 PARK ELAS NEW YOR AMEL RHEOSTA? C0. 
Bare and Insulated Wire mosron. con. 


WORLD, Jerome Kid- 
der Mtg. Co., 820 
Broadway, New York 


TABLET BOARDS. 























66 kK. kK. 99 LINE WIRE CHAS, D. SHAIN, General Selling Agent, 


Es My. 
wz 0, 


No. 136 sry Street, New York. 





—FOR— 


Electric Light, Electric Railways, 
Motors, Telegraph and 
Telephone Use. 


Agents for the Washington Carbon Co. 
CARBONS FOR ARC LIGHTING. estern Union Company, Dahl Electric Com- 
SEN pany, and by Central Station Companies and 


FACTORIES : WATERBURY, CONN. eee 


THOS. L. SOOVILL. New York Agent. Send for New Catalogue and Price List. 


THE INDIANA RUBBER & INSULATED WIRE GO. 


THE ONLY MANUFACTURERS OF 


PRParanite Insulated Wires and Cables. 
FOR AERIAL, SUBMARINE AND UNDERGROUND USE, 


These Rheostats can now be supplied of any re- 
sistance and capacity on short notice. They are 
being largely used by such manufacturing con- 
cerns as the deerme Genera! Electric Company 
Siemens & Halske Company, Interior Condu band 
Insulation Company, Croc er-Wheeler Co mpany, 
General Incandescent Arc Light Company, Na- 
tional Electric Company, Waddell-Entz 


A USEFUL DEVICE, 


Taking the place of branch cut-outs, and guniag 
fato general use wherever introduc 


Illustrated Catalogue and Price List on 
Application. 


MANUFACTURED BY 


Je LL. HAYS & CO., 


830 LIBERTY AVE., PITTSBURGH, PA. 








Office, Marion, Ind. Factory, Jonesboro, Ind. 
AGHNCINS: 

ELECTRIC APPLIANCE CO., Chicago. ELECTRICAL ENC. & SUP. CO., St. Paul. 

DUERR & ROHN, Milwaukee. CLEVELAND ELEC. MFC. CO., Cleveland. 

HESS ELECTRICAL CO., Des Moines. POST-GLOVER ELECTRIC CO., Cincinnati. 


T. W. WOLFE ELECTRICAL CO., Omaha. CEO. K. SMITH ELEC. CO., Columbus. 
GATE CITY ELEC. SUP. & CON. CO., Atianta. J. S$. CROOK & CO, Detroit. 
SOUTHERN ENCINEERINC CO., Louisville. 


VIADUCT weW STYLE CALL-BOX.|pOST-GLOVER ELECTRIC CO, 

















e iB Caicedo 215 West 4th St., Cincinnati, Ohio, 
Pe ah ~oa Are the Sole Selling Agents for the ELECTRICAL AND RAILWAY SPECIALTIES 
r an experien istrict isters, Re- 
of TWENTY years in Rte Giice Gana ae Manufactured by POST & CO., 


the manufacture of Dis- 
trict Telegraph Sup- 
plies, we have produced 
the accompanying Re- 
turn Signal Call-Box, 
which is the best and 
cheapest on the market. 


: : So Long and So Intimately A iated with the Electri ji 
a fall Mae of alt Slacks. 1g 0 /ntimately Associated with the Electrical and the Railway Supply Trade. 


cal Supplies. AMONG THESE SPECIALTIES MAY BE MENTIONED: 
Write for Catalogue! Tpo//ey Wheels, Trolley Hangers, Line Ears, Insulators, Overhead 
with prices, and inclose Crossings, Feeder Boards, Electric Portable Fixtures, 


business card. Cluster Balls, Station Switches and Cut-Outs. 
Satisfaction guaran- ————— 
teed. THE POST GLOVER CO. ARE ALSO ACENTS FOR 


THE INTERIOR ConDUIT & INSULATION Co.,’s Tubing, Switches, Cut-Outs and other Special- 
entities ties, and for the Standard Dynamo, Lamps, etc.; the Packard Incandescent Lamp Paranite 
peters -Coveree Ween A Borohaw’ . Weatherprot Wire, Trenton "en Co.'s 
alvanize ne Wire, Electric Lig treet Railwa elegraph and Teleph 
Burglar Alarms, Batteries, Annunciators, Electric Be le, a * ” —" Supplies, 


VIADUCT MANUFACTURING COMPANY, Strictly fretelass goods. Lowest prices. Correspondence and ordeve solicited, 


TELEPHONE BUILDING, BALTIMORE, MOQ. POST-GLOVER ELECTRIC C0,, Cincinnati, Ohio, 
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FOR {surest } INSULATION USE 


* ATNA * @, INSULATORS 


—AND — 


ANDERSON LINE MATERIAL. 


BOSTON TROLLEYS IN STOCK. 


fa AS 


Feast “e 


ALBERT & J. M. ANDERSON. SPAEINA 





21 Hamilton St., Boston, Mass. 


Acme Gas Fixture uM 





— 


Woodwork for Electrical Purposes 
IN ALL FOREIGN AND DOMESTIC WOODS. 
Push Button Shells, Bell Boxes, Bases, Rosettes, etc., etc. 


ELECTROPLATING IN GOLD, SILVER, NICKEL-AND BRASS. 








—Manufacturers of— 


ARTISTIC, GAS AND COMBINATION FIXTURES. 



















We have the facility for Comes out the finest kind of work, and ll 
fpceneh pane _ peones iy to @ e = We will tho guaranteeing eatisface 
combination, 
our customers from that organizati i on. ee 
eet Sen Bed Dene ned on eny bind of work in our busine 
ers W 
daisies ealeek or price list on staple articles. Special in 


COMPANY, New York. 192 Broadway, 


manufacture the best Arc Lamps for direct 
incandescent current two in series; also Arc 
Lamps for Alternating incandescent current, 
direct from 50-volt circuit without resistance or 
any reducing devices. Light perfectly steady 
and commercially reliable and suit- 
able for any service 


THE CLARK ELECTRIC COMPANY. 


Main Office and Salesroom: 1236 Filbert St., Philadelphia, Pa 


m. NEW 3 WAY 
HART SWITGH. 





ELECTRIC SPECIALTIES 


OF ALL KINDS. 


Diameter of base 24 inches. ‘hinge of break, % Tat making a specialty of Knife Switches, 


inch. Capacity, ten amperes. 
MADE ALSO AS A FLUSH SWITCH. 
MANUFACTURED BY 


HART & oleh os MFG. CO., 


Et oRevVoR D, CONN. 


Mt. Washington Glass Co. 
New Bedford, Mass, u.s.a. |The Horn, Brannen & Forsyth Manufacturing Co. 


Silvered Reflectors, sanurscronans oF 


1 in.,8 in, 9in., 12i0. and {5in. diameter. | GGAS FIXTURES AND FLECTROLIERS. 


Complete Line of Incandescent Shades. 


MT.WASHINGTON GLASS 28 


NEW BEDFORD, MASS., U. S. A. 


THE NEW SUNBEAM 


INCANDESCENT LAMP. 


PLAOPOO SOOOCOOOL OCOROO Oe 


uble and single pole, and with my special m2 
chinery me tools lam prepares to offer to my custom- 
ers a Deatly designed and c “angen fitted switch at a very 
much reduced price. I also have a number of bargains in 
new and second-hand Motors and Dynamos, which can 
bought for one-third of their value. Send for my prices in 
RED and BLACK FIBER. AGENTS WANTED. 


” J. GRANT HIGH, 123 North 3d St., Philadelphia, Pa. 





Wm. G. Callmaa& Co., 
Agents for New York. 


PATEN'T APPLIED FOR. 











427 to 433 North Broad ‘Street, 


PHILADELPHIA. 





New and novel construction; original and attractive design. 
Without inleading wires sealed into glass; no vacuum. By the 
use of gas instead of vacuum, full initial candle power is a 





POSITION--WALL BRACKET. 


PRICE $6.00, IN POLISHED BRASS, 


Including Socket and Shade, as shown. 


tained throughout the life of the lamp. 
MANUFACTURED BY- 


THE STAR ELECTRIC LAMP CO, 


805 CHAMBER OF COMMERCE, CHICAGO, ILL. 


These cuts represent our New Electric 
Portable Desk Light and Wall Bracket 





combined; a departure from anything 


2090000000000 069 00 8 O eee eee POSITION--PORTABLE. : 2 
SELLING AGENTS: Will Fit Thomson-Houston, West- = <a we pe pe er 
THE ANSONIA ELECTRIC CO., Cor. Randolph St. and Michigan Ave., Chicago. inghouse, and Edison Lamps. as been so successful, that we take this 


CHAS. D. SHAIN, 136 Liberty St., New York City. means of placing it before the public, 


THE ANSONIA ELECTRIC CO.. Ansonia, Conn. | 


“He Who Runs or Rides) 


may read ”’ that Fibrone 
Electrical goods have 
made their popularity 
and are being generally 
adopted. 


FIBRONE- TERRALOID CO., Newark, N. J. 


When ordering state what system is used. 





FIBRONE is 
cheaper than 
Hard Rubber 
for Electric 
Coods. In- 
quire about it; 
The Fibrone- 
Terraloid 
Co, 




















DO: 


WESTER: j - say 
Sled ILL UR AR Ua i han gh bc eRe he 


; i ae oa ON Te aaa 
(eae Nien claaml 8 253i Bae 

















a 


=r. ob ne 


—a 


we ©2520 











FF Re & 


. me 5 aS CA ES eS ea a aa 
EAB LSet Eo @ttre i aa 5 55 Shes GMRAL WIM ae cae 
Whi aD s 


RTRs ent: HY 
2 OL WAR Se st Ba i a se RR 


‘Saat MaiAtilsco AIS Cae 


2 
= 













June 24. 1893. 





THE ELECTRICAL WORLD, 


xxxi 





MOULDINCS! 
Cherry Street Moulding & Planing Mill 


JOHNSON BROS,, Proprietors, 
459 to 465 Cherry Street, New York: 


Mouldings for all kinds of Electrical work, Send 
for i apemcmam sheet No.1, of Mouldings kept in 
stoc 


STORAGE BATTERIES 


Rented, Recharged, Repaired, Maintained. 
Portable Electric Lanterns, Carriage Lamps. 


THE STORAGE BATTERY SUPPLY CO., 


Sole agent of The Consolidated Bor ¢ Storage! 
Co. for N. Y. City. The Brush 


N. E. COR. 28D STREET AND ‘1ST "AVE. 


LOANDO HARD RUBBER (0., 


MANUFACTURERS OF 


HARD RUBBER GOODS, | 120 William St., NEW YORK. 


Electrical Insulation and Fiberized 
Fireproof RUBBER SPECIALTIES. 


Office and Works at Boonton, N. J. 


Cash Price List, Net, for Pure Hard Rub- 
ber Tubing, Lengths 30 Inches. 


‘4 4 inch inside dia., % inch outside dia., i. per Ib. 


pi iki: j 
% — . 7. 40 


PLEASE SEND SAMPLE ORDER. 


Hundreds of Testimonials showing these castings 
Ihave proved the most satisfactory and economical 
for all purposes requiring strength and durability. 


CHROME STEEL WORKS, 


BROOKLYN, N. Y. 


GEDAR POLES, 








Telegraph, Telephone and Electric Light 





H c RIPE, East Savisam, Mich 


All Orders Promptly Filled. 


FooT POWER LATHES 


For Electrical 
and rare 





and Tool Makers. For General 
Machine Shop Work. 


High grade tools; elegant in design, superior in 
construction. The best foot power lathes made, 
and quality considered the cheapest. Send for 
catalogue and pr 


W.F. & JNO. BARNES CO. 
216 Ruby Street, ROCK .*>: D, ILL 
THE GARVIN MACHINE CO, 


Laight and Canal Sts.. New York, Agents. 





Over 200 in operation in the 
United States and Europe. 


ALSO THE 


OTIS ELECTRIC PUMP. 


SELF-REGULATING. 
REQUIRING NO ATTENTION. 


OTIS BROTHERS & CO., 


88 PARK ROW, NEW YORK, 





SHOOK, ANDE! ANDERSON ON MFG. CO. 


Send for Special Prices 
This Week 


——a—= () N--—— 


IONA 


SHEET LEAD Sansome 
SOLAR CARBON “**"stsyoo=™ 


etc., for Electrical’ Purposes. 
Electric Light Carbons so FT Cc oO £ D and Solid. 


Battery Carbons of all Shapes. 


SOLAR CARBON & MFG. COMPANY, 95 Fifth Avenue, Pittsburgh, Pa, 


PURE SAL-~AMMONIAG 


Cuaranteed Over 99 Per Cent. Pure. 
INNIS & CGO., 


161 Kinzie St., CHICACO. 


ea TAG 


Rei CRUSOE 


F DYNAMOS FoR LIGHTING 


SA Stale PURPOSES. 
SO pee oe 


tat IGHEST EFFICIENCY. 


Seay 








- STEELE & JOHNSON MFC. CO., 


TEELE & JOHNSON MFG. ‘5 AMP. SWITCH 
BRASS 3 GOODS. SOCKETS, 
THE ROCKFORD IRON CLAD MOTOR MOTOR, |Flush and China suites 


SEND SAMPLES FOR ESTIMATE. WE CAN SAVE MONEY FOR You. 
1-2 TO 60 HORSE POWER. 





— AND——— 


IONA SPECIALTIES. 


Simple and Reliable. Fully Guaranteed 
Highest Efficiency. 
No External Magnetism. 
——aLs0— 


GENERATORS 


FOR LIGHT AND POWER. 


The Gurtis Patent 
Return Steam Trap 


will return all condensation back to boiler, 
and will operate equally well in connection 
with reduced pressure or exhaust steam. 
Its general use during the past 10 years 
is best proof of its superior qualities. 
Manufactured by the 


D'BSTE & SEELEY C0., 2° *322.sh sweu >" 


NEW YORK: 109 Liberty St. 
CHICAGO: 216 Lake St. 





REDDING 
ELECTRIC COMPANY, 


336 CONGRESS ST., 
BOSTON, MASS. 


GEDAR POLES, 


Railway Ties and Posts. 








{fin want of Poles, Ties and Posts, save money 
y getting my prices. 


w.¢. STERLING, Monroe, Mich. 























| (INCORPORATED), = sae 
ml. PITTSBURGH, PA. sg Ss 
= de 
Engineers, @Pipe Fitters a 25a ° 
and Machinists, Ee S 4 
Bias 3: 
= fi. ~ 
High Pressure Pipe Fitting S| S23: 
FOR E Oe it" 
ae ice aa oa: > |= — my op 
PLANTS. — 45 a 
; ; © 
Pipe Bending of All Sizes a Specialty S ies ® t 
cqumatmsinstensieatiints —= 7a"5 > 
MANUFACTURERS OF HEAVY wt ee 
VALVES AND FITTINGS. “ Ss. ¥ 
Agents for Steam Pumps. Estimates Furnished, = Fai 
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DEAN BROTHERS’ 
STEAM PUMP WORKS, 


INDIANAPOLIS, IND. 











The Perfect Working POWELL 
LL AT 


USRICRFERS 


for the effective oiling of Cylinders of ENGINES, PUMPS, etc. Jobbers in Steam_Goods every- 
where will be ple to give full particulars and prices. Manufactured by THE WM. POWEL 
€O., CINCINNATI, O. Tilustrated Catalogue sent free on application. 
























me <= | DUPLEX PUMPS. 








4 SINGLE PUMPS. 
Aa x 
) DEEP WELL PUMPS. 





Send for Catalogue and 
Prices. 


HUNTER’S 
Patent Friction Clutch Cut-off Coupling | 


For CONNECTING and DISCONNECTING & - 
lines of SHAFTING, WATER-WHEELS, aC or «(64 
STEAM ENGINES or other Machinery 4.36% | 
without SLACKING 
speed of motive power. 


FRICTION CLUTCH PULLEYS 


STARTING and STOP- 
PING machinery with- 
out 


SHOCK or JAR. 


JAMES HUNTER & SON, 
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Second Edition, Revised and Enlarged, Just Published. 


THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 


Relate By O. T. CROSBY AND DR. LOUIS BELL. 





36 


ly esmeee aa Bath fn iil ais. i ee “i # wails re 


bhi ad arity 


Paar: ated 
SS Ai 


416 Large Octavo Pages. 182 Illustrations. Price, $2.50. 


The great demand for “ The Electric Railway” having soon exhausted the large first edition of the book, the authors have taken advantage of the oppor- 
tunity afforded to revise and considerably enlarge the matter for a second edition, 





TABLE OF CONTENTS: APPENDICES: 


32: 


Chapter I. General Electric Theory. Chapter VIII. Storage Battery Traction. Appendix A. Electric Railway vs. Tele- Appendix EK. Concerning Lightning Pro- = 

” If. Prime Movers. ? 1X. Miscellaneous Methods of phone Decisions. tection, by Prof. Elihu 

‘** TIT. Motors and Car Equipment. Electric Traction. 6“ B. Instructions to Linemen. Thomson. 

** IV. The Line. 7" X. High Speed Service. “4 C. Engineer’s Logbook. “ F. Motors with Beveled Gears 

" V. Track, Car Houses, Snow Ma- 2 XI. Commercial Considerations. “ D. Classification of Expendi- and Series Multiple Con- 
chines. ‘* XII. Historical Notes. tures of Electric Street trol of Motors. a 

“ VI. The Station. Railways. ss G. Method for Measuring Insu- " 

*« VII. The Efficiency of Electric lation Resistance of Over- 2 
Traction. head Lines. j i. 


The following extracts from authoritative reviews indicate the tone of universal commendation with which this important work was received, and which this 
edition merits to even a greater degree : 


Every now and then there appears among the literature of every industry some work that can be 


No one interested in the operation of an electric line, and no one who_ contemplates adopting this 
method of traction, can afford to be without this work.—Street Railway Journal. 


This work, we have no hesitation in saying, is the most valuable, on the lines which the authors 
have taken up, which has thus far appeared. We can go further and say that every electric railway 
engineer and street railway manager will find init many suggestions which may lead to increased 
economy in the operation of a road, while to the student the practical discussion of the principles 
involved will be of the utmost interest.—Xiectrical Engineer. 


We consclenstonely recousment the work as one of the highest grade, Nor should the mechanical 
make-up of the book overlooked. ‘Ihe cuts are especially clear, and were made to fit the book, 
rather than suiting the book to the cuts, as is sometimes the case in such publications. In every 
respect the book is alike creditable to authors and publishers, and its advent may be considered as 
addiag much to the prestige of the electric railway as it is to-day.-—EZlectric Power. 


considered a standard. Only once, however, comes a work that can be called the standard on the 
subject treated. Of such a nature is the work of Oscar ‘Il’. Crosby and Dr. Louis Bell entitled ‘ The 
Electric Railway in Theory and Praetice "—Street Railway Gazette. 

This eminently practical treatise on the methods of operation and construction of electric railroad 
and their equipment is a real addition to the literature of the subject.—Railroad Gazette. 

The work is one of those that mark an era and remain. It isthe first work on electric traction; 
and while it will undoubtedly be followed by others, it will surely remain the best guide for those 
occupied with this important subject.—La Lumiére Electrique. 

‘“*The Electric Railway in Theory and Practice”’ is a well written compendious textbook.— 
London Electrician. 

The appearance of this work can be hailed with joy in electro-technic circles, especially as it 
thorougbly fulfills all chat can be asked of it on the part of the practical electrical engineer.—Hlektro- 


| technische Zeitschrift. 


Copies of this book or of any electrical or scientific book published promptly mailed to any address upon receipt of price. Address 


THE W.J. JOHNSTON COMPANY, Ltd, 


41 PARK ROW (TIMES BUILDING, NEW YORK. 
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THE FUEL ECONOMIZER CO. 


OF MATTEAWAN, 
——SOLE MAKERS IN THE UNITED STATES OF—— 


Creen’s Improved Patent Fuel Economizer. 


June 24, 1893. 











This Apparatus Heats the Feed ca 
ESTABLISHED 1833. 
Water to a Temperature Very Much 


Above Boiling Point by the Waste CORLISS ENGINES. 


ae Gases Escaping from Boiler Flues, HIGH PRESSURE. 
The reby Effecting a Compound and Condensing 2 26 to 3,000 H. P. 


GREAT SAVING IN COAL amine mew 


Electric Lighting and Electric Street Railroad 
Work a Specialty. More than 20,000 H. P. under 
contract. Send for Specifications on Complete 


m Can be Applied to any Type of Boiler | Power Plants. 





without Stoppage of Works. 





RACINE —HIGH-SPEED- 


OFrICES: WORKS: 


Moa 
91 LIBERTY STREET, NEW YORK. Matteawan, N. Y. EN 


Original inventors and patentees, E. Green & Son, Ltd., 2 Exchange St., Manchester England. —F 


_Forrest Silver Bronze Rod Packing. Bcc Lili i 


May be apenes to any stuffing box without alteration or disconnecting 
~ Is steam, air and water-tight under highest pressure and piston velocity 
% without using any fibrous matter whatever. Seals by perfect contact in- 
stead of by excessive friction. Works perfectly on rods having excessive 
lateral vibration. Every packing warranted to give full satisfaction. Send 
for handbook of particulars. Address 


H.E. FORREST, “wacuinxsr,” 115 Liberty St., New York 


E ROOT IMPROVED WATER TUB 


BOILER. TAS a 


care, ecoronret, wna. |CTER] PLAT CHIEIS 


AN EXCELLENT 


Electric Plant For All Plants 





Delaney’s Metallic Gaskets| 


and Flanges make ever- | 


logue. 


lasting joints. 


Delaney’s Expansion 
Packings for steam, 
water and ammonia are 
best and cheapest. 


H. J. Delaney & Co., 


Third St., 
Milwaukee, Wis. 


THE BEST AND CHEAPEST 


Send for our E. W. Cata- 











Th 








FOR ANY KIND OF FUEL. 


W. W. TUPPER & co., 
39 & 41 Cortlandt Street, Taylor Buiiding, 
Room i3t, New York City. 








/ 


Pa ail 





~ 


ih ay ar 7 Boiler. Using ie 
@ Eureka Automatic Uli Furliler DAME & DANM be . 
and Reservoir. | the most ABENDROTH & ROOT MEG. OO. Any Size 


progressive mechanical —————— —_——— 





and scientific principles. J 
OT pa STILWELL'S PATENT and Height. 


of filtering material 


It is the only Purifier 
that contains the vale 
column for the purpose oman 
of drawing the oil always 


from the surface, thus ‘ 

always releasing the (HORIZONTAL Cost less and are 
purest oil. The Eureka 
possesses a special ad van- 
tage in cleaning it of the 
refuse,where other filters 
get clogged. 

The Eureka works any 
grade of oil, from the 
thinnest machine to the 
thickest cylinder oil It 
improves new oil, and 
makes dirty oil and 
drippings equal to new. 


te mot easlafactery revarn | , Prices on Application. 


<< soramuratea} Memoves all Impurities, Entirely Prevents SCALE in Steam Boilers. 


THE EUKEKA OIL vaneenlie co THE STILWELL-BIERCE .&, SMITH-VAILE Cco., Phlladelphia bngineering Works, Lt. 


324 & 326 Fairmount Ave., Phila., Pa. DAYTON. OHIO. Mifflin St., East of Front, Philadelphia. 


stronger and more 


La 


durable than brick 


chimneys. 
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J. H. “McEWEN MFG. Co. 


——__—-- BOILDARMe OF" 


HIGH *# GRADE « - AUTOMATIC « ENGINES. 


Simple and Compound of the Horizontal Type, from 25 to 600 H. P. 
Compound and Triple Expansion of the Vertical Type, from 100 H. P. to Any Size. 


(EERE SET SSVI SESEEECELAEOV ORONO SS ENE SSS ORe 














These Engines are especially adapted te any work that requires close regulation, and particu- 
larly for Electric Street Railway work, where sudden and extreme change of load take place. 


OUR GUARANTEE. 


The engine shall not run one revolution slower when fully loaded than when running empty 
and a reduction of boiler pressure from the greatest to that necessary to do the work will not re- 
e duce the speed of engine one revolution. Any engine failing to meet this guarantee becomes the 
property of the purchaser upon payment of one dollar. 


Main Office and Works: RIDGWAY, PA. 


Branch Offices: 141 Liberty St., New York No. 987 Monadnock Block, Chicago, IU, 
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Fire-Proof. 


ee Absolutely egy 


aNVIAGNESIAS 


CORRESPONDENCE SOLICITED. QUOTATIONS GIVEN. 


scree cuememeren THE KRASBEY & MATTISON CO. ¢ 


oO. Phila 
Macan & Co., Philadelphia, 1420 Callowhill St. 


Wallace & Bro., Baltimore, 432 KE. Pratt St. 

Wm. B. Morgan, Ww ashington, Koom 19, Builders 
Exchange. 

Alfred C. Kemper, Chicago, 208 Lake St. 

Delbert Engng Co., New Orleans, 23 Union St. 

Symmes & Co., Memphis, 19? Front St. 

F. Sprinkman, *Milwankee, Wis., 133 Sycamore St 


4, THE VILTER MFG. CO. 


(Formerly THE WEISEL & VILTER MFG. Co.), 
MILWAUKEE, WIS., 
MANUFACTURERS OF 


High Pressure, 
Condensing, 


= ) Compound Condensing 


—AND— 
Triple Expansion 


IMPROV ai CORLISS ENGINES 
an ELECTRIC LICHT AND ELECTRIC RAILWAY SERVICE. 


TAYLOR ENGINE CO., 


CHAMBERSBURG, PA. need Hie 
Automatic Engines, Ps iene 
4 


SIMPLE AND COMPOUND, q 


oa 


SELLING ACENTS: 


W. W. Hite & Co., Louisville, 176 Fourth St. 
Boecler, St. Louis, 108 Walnut St. 
:P. Conkling, Detroit, 20 Atwater St., Ka: 
. W. Badgley & Co., Denver, 18th & Market Sts. 
‘tah & Montana Machinery Co., Salt Lake City. 
259 S. Main St. 
R. W. James, Butte City, Mont. 
Wm Sclater & Co., Montreal. 44 Foundling St. 
Geo. L. Wirtz, Minneapolis, 516 Third Ave., 8. E 
DeSolla & Armstrong, San Francisco,22 MarketSt. 


(Successors to the MAGNESIA SECTIONAL COVERING CO. ), 


AMBLER, PA. 


Cincinnati Office, Corner Pearl and Eggleston Avenue. 


J.H.& D.LAKE CO O., Massillon, Ohio,U.S.A. 


Manufacturers of FRICTION CL Simplest, aueneeh and Best 


PLAIN AND SPLIT, also Plain 
aud Split Pulleys, Hangers, Shafting, &¢. 


te, 


ra 


HORIZONTAL AND VERTICAL. OT? ES |; ee 


aol = AR et 
CINCINNATI, OHIO. PRICE LI 


-FACTORY OFFICE 46 CENTRAL AVE-/ON APPLIC ATION 


Branch Offices: 
165 Washington St., New York. 
28 W. Randolph St., Chicago, Ill. 
48 N. 7th St., Philadelphia, Pa. 
99 First Ave., Pittsburgh, Pa. 
79 Race St., Cincinnati, O. 
77 Haverhill St. ke Boston, Mass. 


THE BUCKEYE “AUTOMATIC CUT-OFF ENGINES. 


Slow Speed, Medium Speed 


proved > > 
and High Speed Engines. cjg ORL LISS 


> ENGINES, 


ii uh Pressure, 


Simple, Compound and Triple Expansion 
(0 ndensin Garé Cmpoung 


Engines, High Pressure Boilers. 
Complete Steam Power Plants ot Highest |. TUBULAR BOILERS. 
Attainable Efficiency. : ae. = GEO-A-BARNARD 
Address BUCKEYE ENCINE CO., Salem, Ohio. oe Qe —_—S “AGENT - 


Or Sales A ents— ROBINSON CARY CO., St. Paul, Minn.; N. w. E Git Av le FISH Nea >. 

Chicago, Ill.; H. T. PORTER, No. 10 Telephone Building, New York City L. FISH. nom: at 

St., San Francisco. Cal.; JAS. P. CREIGHTON, No, 635 First St., Louisville, .; A. M. MO din 

Commercial Building, "St. Louis, Mo.; ALFRED A. HUNTING, 618 Salen facosck Bu g, 
oston, 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


VALVES AND GATES Plants. 


For Steam, Water, Gas, Ammonia, Etc. eet cc 
We desire to call special attention to our new Bronze Sea MPS Senssrussen 
Valves for Superheated and High Pressure Steam. These are Moderate Prices. 
specially adapted for Electric Plants which are carrying a 
team pressure of 125 lbs. and upward. 
SEND FOR SPECIAL CIRCULAR, 
General Office and Works, Indian Orchard, Mass, 
Treasurer’s Office, 72 Kilby St,, Boston, Mass, 
Chieago Salesroom, 24 West Lake St, 


EVANS FRICTION CONE PULLEYS **» STRAIGHT-FACED FRICTION PULLEYS 


Special Heavy En- 
gines for Electric 
Light and Railway 


Franklin Iron Works, 
Port Oarbon, Pa. 


ROSSITER, MacGOVERN & CO., Eastern Agents, 39 Cortiandt St., New York City. 


Transmitting from 1 to 40 H. P. 


FOR INFORMATION ADDRESS 


Thousands of 
sets of Cone 
Pulleys in op- 
eration driving 
machinery 
which require a 
variable speed 

»while running, 
and machinery 
requiring 
steady speed 
when driven by 
unsteady pow- 


er, can be con- 


trolled by a 
governor auto- 
matically, or by 
hand. 


Particularly 
adapted to 
driving Dy- 
namos and 
other kinds of 
machinery 
where open 


belting andy 


high speeded 
gears are not 
practicable, 


thus doingE 


away with 


clutch and loose » 


pulleys, 


EVANS FRIGTION GONE GO., 85 Water St., Boston, Mass. 


Guaranteed to transmit Guaranteed to transmit 100 H, Pp, 
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New York Office, 18 , Gertianat st St., F.R. Chinnock, 


Chicago Office, 506 The Rookery. For Electric Lighting, Electric Railways, Etc. 
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BALL ENGINE Co., 


EBHRiIz, PA.; 


——BUILDERS OF —— 


BALL AUTOMATIC CUT-OFF ENGINES, 


DIRECT CONNECTED AND BELT DRIVEN, 








PUMPS SIBLE DUTY. 


THE STILWELL-BIERCE & SMITH-VAILE CO, 


DAYWToOonNn, ©. 





BLECTRIGAL AND STEAM] J, VV. PARKER & CO., 
DRIVEN FOR RVERY P0S- ——GENERAL AGENTS FOR——. | 


THE BALL ENGINE GO., 


Have Removed their Philadelphia Offices. 


THE STIRLING CO. |No. 41 N. 7th STREET. 


The Safest, Most Economical, 
Compact and Durable, 
High Pressure 


WATER TUBE 
BOILERS. 


All wrought metal. No flat surfaces nor 
staybolts. Four manholes give access to 
every tube. (Quick and steady steam, and 
thorough circulation guaranteed. 

7 For ful) particulars, catalogues, etc., ad- 
=3 dress 














Pullman Building, Chicago. 





| HANDY GATE WZ 


You have seen this before, but this is only to re- 
mind you that the ‘‘Handy” is still in the ring, 
more popular than ever, and the sale of same daily 
increasing. FOR LOW-PRESSURE PURPOSES 
below 75 Ibs.) the ‘‘ Handy” is better adapted than 
any other valve on the market. PRACTICAL, 
CONVENIENT, LOW-PRICED. 

If you want to know more, send for our catalogue 
of high-grade Valves, Lubricators, Whistles, Oil 
and Grease Cups, etc. Leading Jobbers through- 


s TNE STIRLING GO., out the United States handle our specialties, Miation THE Saidvascix Wor tp. 
ge F.A.SCHEFFLER, Gen. Sales Agt., THE LUNKENHEIMER COMPANY, 


er a on 74 Cortlandt St., New York. Successor to the Lunkenheimer Brass Mfg. Co., 


3. BRADFORD SARGENT, 620 Atlantic Ave., Boston, Mass. 








CINCINNATI, O., U.S. A. 





WE DESIRE TO ANNOUNCE that we have added to our business a department of 


ICE MAKING AND REFRICERATION 


in which field we recognize a demand for as high-class Engineering as we have been accus- 
tomed to give to the cons‘ruction of Steam Power Plants. This department is distinct in it 
organization, with headquarters at our Boston office, 620 Atlantic Avenue, under the imme- 
diate management of Mr. Church, with Frederick E. Murphy in executive authority as 
Engineer in charge. 

After an investigation covering a period of two years, and conducted in the interests of 
our own proposed investment, we have acquired control, by Exclusive License, of the Com- 
pressor and Condenser patented by Messrs. Hodges and Havenstrite, of Boston. Staking 
our reputation as judges of successful machinery, we offer them as the most mechanical, 
adaptable and economical apparatus for the purpose thus far placed on the market. 

The proportioning and construction of the distribution system, on which the successful 
working of both Ice-making and Refrigerating plants so largely depends, will be carried out 
consistently with the reputation for good engineering and good work which we enjoy. 

We are now prepared to contract for Plants for the manufacture of 


ARTIFICIAL ICE 


having any capacity from one-half ton to one hundred tons per day, and upward. Artificial 
Ice has come to stay, equally for sanitary and economic reasons, and its manufacture is a 
stable and profitable enterprise, competing successfully against the natural product. 


620 Atlantic Avenue, Boston. 
1? Cortlandt Street, New York. 
156 and 158 Lake Street, Chicago. 








ARTIFICIAL REFRIGERATION 


will receive our especial attention. In Cold Storage Warehouses, Breweries, Packing Houses, and similar large 
industries, it is already an established necessity. Into this class of plants we bring for the first time the 
manifest advantages of small space and head-room, and the sub-division of units, which last is the only means 
whereby a Refrigerating Plant can meet the fluctuation of the seasons with anything like uniform efficiency. 

Refrigeration, or combined Refrigeration and Ice Making, in small plants from one-half ton to ten tons per 
day, is now cheap and practicable, and this particular trade will be fully developed by us in its application to 
Markets, Creameries, Hotels, Apartment Houses, Hospitals, and Manufacturing Processes of all kinds. 
this latter field we believe ourselves without successful competition. 

Correspondence regarding any application of Artificial Cold will be to the mutual advantage of our 


customers and ourselves. Very respectfully, 
WESTINGHOUSE, GNURGH, KERR & GO., 
ENGINEERS. 


Commercial Building, St. Louis. 
Westinghouse Building, Pittsburgh. 
Drexel Building, Philadelphia. 


in 
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WESTERN ELECTRIC CO. 


EFLECTRICAL APPARATUS. 


CHICAGO : 


227 to 275 So. Glinton St. 387 to 45 West Congress St. 
242 to 258 So. Jefferson St. 














NEW YORK : LONDON : 
Thames and Greenwich Streets. 79 Coleman Street, E. C. 
ANTWERP : 

Bell Telephone Manufacturing Company, 33 Rue Boudewyns. 
BERLIN : 

Telephon Apparat Fabrik, Engel Ufer 1. 

PARIS: 


Societe de Materiel Telephonique, 46 Avenue de Breteuil. 


@m Stvte “N" IRON BOX BELL 


Tf you ave unable to find our style‘ N” Iron Box 
Bells at your supply house, write 
direct to us for prices. 


H. E. & C. BAXTER, 


Corner Bedford, Canton and Division Streets, Brooklyn, N. Y. 


CAMERON STEAM PUMP 


SIMPLE. COMPACT. 
DURABLE. 


NO OUTSIDE VALVE CEAR 


ADAPTED FOR ALL PURPOSES, 





For illustrated catalogue address 


The A. S. Cameron Steam Pump Works, 


Foot of East 22d St., New York. 


fl New England Butt 0, 


IMPROVED 
PROVIDENCE, R.I1.,U.S.A 


TRIPLE 
H. N. FENNER, Treas. and Gen’! Mgr. 














BRAIDER. 


MANUFACTURERS OF 


--Braiding Machinery 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire. 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


% FOR COVERING 
Triple Winders. 


FLYER WINDER FOR 
MAGNET WIRES. 


FINE. CASTINGS 


A SPECIALTY. 


Size, 16 by 20 by 9 Strands, = 
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Cables, Single, Double and | described; 


IMPROVED SIX SPINDLE/|things in and of themselves, but for an electric telephone, in the 
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AUTOMATIC MACHINE TOOLS. 


Gear Cutters, WRITE TO Lathes, 
Shapers, GOULD & SAR Dh _ Planers, 


to 113 New Jersey Railroad Ave., 
Drill Presses. ” NEWARK, N. J. Tool Holders. 


IMPROVED 


« FAMOUS MASON BATTERY 


TAKE NOTICE And Battery Accessories. 


S) EXCELLENCE. EXCELLENCE. 


Sed) COMPLETE OUTFITS, 35.00. 


Complete Best 6-inch Fan and Motor, with one cell of Mason Battery 
ae ae MARK ON ‘° run 35 hours, cost to operate 6 cents. Electric Light Outfits from 
ALL GoopDs. $4.00 up. Motor and Battery Outtits from $4.00 up. 


PROMPT SHIPMENTS. SEND FOR CATALOGUE. 

























Two Medals, 1890 and 1892, 
American Institute Fair, N. Y. 


CV 





ADDRESS 


MASON ELECTRIC CoO. 


(Incorporated under the Laws of State of New York), 


10 & 12 Vandewater Street, NEW YORK. 


JAMES H, MASON, Vice-President and Manager. 


<e—TEe—o 


Rddy Patent Self-Locking Windlass 


—FOR— 


Raising and Lowering Arc Lamps 


No Key used. Putting on and taking off 
of Crank respectively unlocks and locks it. 
Windlass cannot be left unlocked. Crank 
cannot slip off while Windlass is unlocked. 
Can be unlocked only by attaching Crank. 
Saves one-half of lamp trimmer’s time com- 
pared with Windlasses that are regularly 
locked with a Key. Sleet cannot drive in 
nor obstruct operation of Windlass. Simple; 
made of practically three castings of good 
size; no small parts to get out of order. 


Send for Circular and Price List. 


1S. E. WHITEHEAD, 


Sole Agent for the U. S., 
CARTHAGE, MO 





LOCK Ki), 


UNLOCKED, 





THE AMBRICAN ALL TELEPHONE (0 


125 MILK STREET, BOSTON, MASS. 


This company owns the Letters Patent No. 186,787, granted 
to Alexander Graham Bell, Jan. 30, 1877, the scope of which has 
been defined by the Supreme Court of the United States in the 
following terms: 


“The patent itself is for the mechanical structure of an elec- 
tric telephone, to be used to produce the electrical action on 
which the first patent rests. The third claim is for the use in 
such instruments of a diaphragm, made of a plate of iron or 
steel or other material capable of inductive action; the fifth, of a 
permanent magnet constructed as described with a coil upon the 
end or ends nearest the plate; the sixth, of a sounding box as 
the seventh, of a speaking or hearing tube as de- 
scribed for conveying the sounds; and the eighth, of a permanent 
magnet and plate combined. The claim is not for these several 









construction of which these things or any of them are used.” 






This company also owns Letters Patent No. 463,569, granted 
to Emile Berliner, Nov. 17, 1891, for a combined telegraph and 
telephone; and controls Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a speaking telegraph; which 
cover fundamental inventions and embrace all forms of micro- 
phone transmitters and of carbon telephones, 
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ONE CENT EACH TO COLOR YOUR OWN LAMPS, 


RED, BLUE, CREEN, PURPLE, AMBER, CROUND CLASS. 
The process is instantaneous. Satisfactory results guaranteed. 








WEBSTER CHEMICAL CO., St. Paul, Minn 


PHOSPHOR- BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
: cr asta th orn as ULaRe AM Lhe at 
ae bee 48 ee | 
AR alate ANUFACTURERS OF P} 
INZE‘IN T v 


Nee 13 aa caer) oF 


“gm ISTRANDER'S NEW IRON BOX ELECTRIC BELL. gm — 


a 


MANUFACTURERS 
Oral, Electric, And Bells, 


Speaking 





Pneumatic 


and Mechanical Tubes, 


Z Annunciators Whistles, ete. 


. R. OSTRANDER & CO., 204 Fulton Street, ew Vork. 


ie De Kalb Avenue, oear Knickerbocker. er lng Oe 


ONONDAGA DYNAMO CO., 


MANUFACTURE THE 








, 














For ARc AND INCAN DESCENT LIGHTING, POWER 
TRANSMISSION, ALSO DilposrtT1oN 
OF METALS. 
OFFICES AND FACTORY: 
mm gt, 225-27-29 WALTON ST., SYRACUSE 





AND FACTORIES. 


COLUMBIAN METALLIC ROD PACKING CO. 


gy 418 Walnut Street, Philadelphia. 










1, Case; 2, Steam Port; 3.and.5, Wear Plates; 4, Packing Ring; 
6, Sealing Plate; 7, Stuffing Box; 8, Gland; 9, Rod. 


-Y NO SPRINGS. 


THE BEST METALLIC PAGKING 


FOR HIGH SPEED, CORLISS AND OTHER ENGINES. 
A Self-Adjusting Packing for ALL kinds of Piston Rods, Valve Stems, Rotary Valves, Air-Pumps. 


J, G. BRILL Philadelphia Pa, 





Electric Cars, Cable Cars, Passenger Coaches, Mining Cars. 


Brill Rigid independent Trucks, and 
‘ Eureka’"’ Maximum Traction Trucks, | FOR MLEOT I CARS. 
Works situated at 62d & Woodland Ave., on Hine of Penna. R. RB. and B. & O. BR. BR. 


Western Office, PHENIX BUILDING, CHICAGO. 


MANUFACTURED BY 





THE ELECTRICAL WORLD. 


Averill Systems of. Electrical Apparatus, 


SPECIAL ATTENTION GIVEN TO EQUIPPING MILLS 


Billberg Electr 


YORK ST. AND SEDGELEY AVE., PHILADELPHIA, PA. 
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DO YOU 


Feel that breeze out your wey? 


WE ARE 


Making it with our 


BATTERY ee 




































The cut represents our No. 16 Outfit, which rune thé 
6-inch fan over 100 hours before renewing. 


No. 15 OUTFIT COMPLETE, $12.00. 


Prices of Motors Without Batteries: 


No. 1 Motor, $3.06 No. 2 Motor, $5.00 No.3 Motor, $10.0 ¢ 
5’ Fan, 25c. 6’Fan,50c. 10” Fan, 6 Blades, $150 
Fan Guard for No. 3 Motor, $1.00. 


KNAPP ELECTRIC & NOVELTY ie 


34 WARREN STREET, NEW YORK. 


Hydraulic Presses 


I! a | PRESSES, VALVES, FITTINGS, DIES, ETC. 
Hydraulic Lifting Jacks, renenine Machinery. 



































WATSON & STILLMAN, 204. 206, 208. 2108. Kerty third S:.. New York.. 


MORSE, 
WILLIAMS 


MANUFACTURERS AND BUILDERS OF 


ELECTRIC, HYDRAULIC, BELT arid HAND 
POWER PASSENCER and FREIGHT 


ELEVATORS. 


1105 Frankford Ave. Philadelphia. 108 Liberty St., New York 

1116 E. St.. N. W., Washington,D.C. 33 Lincoln St., Boston. |; 

425 Spruce St., Scranton, Pa. 82 Church St., New Haven. 
Omaha Building, Chicago, Ill. 


WM. C. CALLMANN & G0, % sete! Hestica 


General Agents for the Supplies, | 


Felckamp Electric Fans and Motors, High's 
Switches, Conover Insulato s. 


WM. C. CALLMANN & CO. J 
' 136 Liberty Street, (727% £ 
NEW YORK. 


National Electrical Waar (0., 


MILFORD, CONN., 


MANUFACTURERS OF 


ELECTRICAL APPARATUS. 














General Electrical 
Construction . Work.. 











District Messenger Boxes, Telegraph Niisteuninante: 
| **Microphone’”’ Batteries, Office and Annunciator 
Wire, Magnet Wires with Silk and Cotton 
Insulation, Etc., Etc. 





We particularly call the attention of New Companies to our exc=ptional facili«- 
ties for the manufacture of 


ELECTRICAL PATENTED SPECIALTIES, 


+ aft 


SEND FOR CATALOGUES ILLUSTRATED ‘iN CALORS. ; 


ic Motors and Generators, 


THOMAS H. DALLETT & Co., 








Electric Noists, Electric Drills, Special Motors. 


We Guarantee High Efficiency, Best Mechanical Construction, Perfect Regulation, No Spark'ng, . . 









COMPLETE POWER AND LIGHT PLANTS INSTALLED. 
Systems so arranged that both arc and incandescent lights and motors can be run on the same circuit, 
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THE ARMINGTON & SIMS AUTOMATIC CUT-OFF ENGINE 


FOR ALL PURPOSES WHERE POWER I!S REQUIRED, 


AGENTS : Jarvis Engineering Co., 61 Oliver Street. Boston, Mass.; J. F, Randall, 412 The Hollenden, Cleveland, O.; E. P. Hampson & Co., 36 e * 
Cortlandt Street, New York City; Morton, Reed & Co,, Baltimore, Md.; Stearns, Roger & Co,, Denver, Col.; M, D. Barr & Co., 726 Craig Street, ayy. 
Montreal, Canada; Everett Frazer, Japan, China and Corea; 124 Water Street, New York City; Societa Generale Italiana di Klettricita, Milan, ltaly. - 

| MANUFACTURERS: Canadian Locomotive and Engine Co., Kingston, Ontario. Canada: Greenwood & Batley, Leeds, England; Societe Alsa- 
eee Mulhouse, Haute-Alsace, Germany; Matter &Co., Rouen, France. - 


E. P. ROBERTS & GO. 
Blectrical-and Mechanical Enginears, ADDRESS NEAREST OFFICE. 
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E.P. ROBERTS, M.E. 0.P. eee : 

Preliminary | Surveys end and Estima: wiihe aed om 

Plans, Specifi and Supervision > 

LS, Light, Power, and Pealioray oe ie 

WESTERN RESERVE BUILDING, 2 
: 4 71 he ee te CLEVELAND. 0. 
ft ans a IDGEPORT. CONN. . 
V STORE 20 MURRAY ST. NEW YORK. 


f & S| ue “q- a se (ne | 
= : ah y , 





|, 





INSULATED _ 


warded the GRAND PRIZE at Late Paris Exposition. 


JEWELL DYNAMO BELT CEMENT << 


For Making Belts Endless, and Repairing. 
PUT UP IN 1, 2 AND & LB. CANS. 


JEWELL BELTING CO.,, 





rposes 
THE I.M. CARPENTER TAP & DIE CO 
PAWTUCKET, R. 1. } 203 BROADWAY, NEW YORK. 


JEWELL DYNAMO BELT DRESSING 


For me ee, soft and pliable, and resist- 
fects of mineral oils. 
MANUFACTURED BY 


JEWELL BELTING Co. 


WIRES and CABLES 


. TAPS gna aes SS, ai Descrintions 






















; HARTFORD, CONN. , ii ee OMS CONN. aie a 
| Iron Working Machines. BROWN & SHARPE MFG. CO., Providence, R. |. 
| PLAIN BEARINGS CYLINDRICAL BEARINGS CURVES OF GEAR TEETH LEAD SCREWS 
Scraped to Surface Plates. Fitted to Standards, Theoretically Correct. Accurately Cut. 


Machinery Hall Annex, Section 13, Crane Column J 46 and 47, Centre Aisle. 


% W. S. H¥pL ELECTRIC CO.,|We Make and Refill Commutators. 
: ; Switches of all kinds iid in'dteck. Our new 15-ampere open We Make and Rewind Armatures. 
switch for small motor circ is hiigreat dqnand We Repair Electrical Machinery. 


OFFICE AND WORKS: 
No! 133 OLIVER STREET, BOSTON. SEND FOR PRICES. 


———— THE BLBCTRIC SUPPLY & CONTRACTING CO, 
PAINE bc LADD, NEVADA BUILDING, CINC] ATT, oO. 
PATENT LAWYERS AND SOLIGITORS, Bristols’ Recording Pressure Gauges 


Loan and Trust Building, Washington, D 
And STEEL BELT LACING. 


ice in United States Cir Appeals and Supreme Courts. Examinations wi soporte on the 
sis icc Validit ity. Scope and Infringement of Patents. United States and Foreign Patent 











Be Sure and See Our Exhibit at WORLD’S FAIR, 
Machinery Hall, Section 25, M-24. 


THE BRISTOLS’ MFC. CO., WATEBURY, CONN. 


Chicago. Branch Office: 121 LIBERTY STREET, NEW YORK, 


06 Mit, . SPECIAL RECEPTACLE 


BRYANT D. P. 
SWITCHES, 
RECEPTACLES 
FOR ALL 

SYSTEMS 


JENKIN’S BROS. VALVES. |71Jonn St. 


New York. 
E very valve tested and warranted,all parts ore N. Fitth St. 
Ss in th factur 
ee but-best: Steam Meta! used in the pm acture. | Philadelphia. 
i 4 Nut, # 
eyed Stuffing Box and Disc Removing Lock Nu 81 No. Canal St. 
Is used only in the Jenkins’ Bros. Valves. 
None ore genuine unless stamped with “ Trade Mark. 


, Show i you order: et on Barter Jenkins’ Bros, Vv alves 


WESTON ENGINES, “i. 


HIGH PRESSURE BOILERS. 
COMPLETE POWER PLANTS. K. W. GOODS, 


ESTIMATES AND ND DRAWINGS SUBMITTED, 


WESTON ENGINE CD, "OT 





















Bik at Lode = 









REPRESENTATIVES : 
<a oe oa = os cae » New York, N.Y. ener” PATANT arrLinw FOR, Soneneetieiaenmeemeenant 
H. M. SOLPLE & 00, " Third and Arch Sheng Pa THE BRYANT ELECTRIC co. *9 ONinaee nh one 





| — ras — 


‘Mcintosh & Seymour 


STANDARD 







Tandem. Self-contained. 





AAALAC SSSA Kees, | 






| SOLD BY | Direct Belting to 

: CUMNER, CRAIG & CO., Boston, Mass. q a 

i ALFRED F. MOORE, Philadelphia, Pa. & SAVING | 
/ CHARLES F. BURNS & CO., Rochester, N. Y. | of forty per cent. in fuel, 






WILL & FINCK, San Francisco, Cal. 
ante AMD PROM Pabeont <<. McINTOSH, SEYMOUR & CO., AUBURN, N. Y. 


420-426 EAST 25th STREET, NEW YORK. SPECIAL Heaw Engines for Electric Railway Service. 
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